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BROWN & SHARPE MFG. CO.

New Tools and Cutters

OUR attention is called to the new tools and cutters which have
been added to our line since the previous edition of our Small
Tool Catalog was issued.

TOOLS
Page
Micrometer 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 tool number.

Micrometer Calipers Nos. 17 and 17RS, with Wooden
Handles s o i, o it (G e s iig il s 23

These micrometers are now listed with wooden handle instead
of the wooden handle being listed as an extra.

Direct Reading Micrometer Caliper No. 26.. . ... ... 27

A new design, convenient to handle and easy to read.

Micrometer /CaliperNo. 557 .5 . ', o baiie s L0 0 oF
Another anvil has been added, increasing the range of this tool.

Rex Micrometer Calipers Nos. 59 t0 88.......... .39-41

A complete line of inexpensive, accurate micrometers which mea-
sure from 0 to 24”’; furnished with clamp rings.

Rex Micrometer Caliper Sets Nos. 133, 135, 137, 138,
1R I B2 e A e O S T A S 46, 48-50

These sets are made up of Rex Micrometers and are furnished
with clamp rings.

Micrometer Cases Nos. 202 and 203................ 55

Protect the micrometer and are handy to slip into the pocket.

Ball Anvil Attachment No. 226. ................... 56

Snaps on to the micrometer and equips it for measuring the walls
of tubing and other rounding surfaces.
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Inside Micrometer No. 264. . . ..................... 67

The thimble of this micrometer can be clamped in position, a new
feature on inside micrometers of this type.

Inside Micrometer Handle No. 287........ ... . e Al

Helps to get accurate measurements in deep holes where the hand
will not enter.

Stainless Steel Rules No. 350. . .................... 83

Two sizes, 6" and 12" long; will not stain or discolor.

Key Seat Clamps No. 377.......... S e 84

For holding rules, straight edges, etc., so that lines can be accu-
rately scribed on circular pieces.

Slide Caliper Rules Nos. 388 and 398... ... .. .. ... 86, 38

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

Combination Bevel No. 500........................ 109

For accurately laying out and checking angles.

Die MakersSquare No. 55260 .. vt | e Sy 120

A handy square for diemakers, with a blade that can be set to an
angle of 8 degrees either side of zero, with graduations indicating the
angle of the setting.

Adjustable Square No 554, .. .00 0 oo T 121

Has three different blades: one graduated, one narrow and one
with beveled ends. Handy in tool work.

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

These gauges cover all common pitches and eliminate keeping a
large number of individual gauges on hand.

Micrometer Depth Gauge No. 607..................137

Has adjustable measuring rods by which measurements from 0
to 3" in depth can be taken.
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Page
Planer and Shaper Gauge No. 625.......... ... ... .. 144
For accurately setting the cutting tool on planers, shapers, etc.
Thickness Gauge No. 646............. ... ... .. ... 150
A gauge particularly adapted for motor service work.
Thickness Gauges Nos. 648 and 649.......... ... .. . 151
. Have extra long blades.
Center Gauge Attachment No. 654........ ... ... ... 152

' Standard End Measuring Rods Nos. 655 and 656. . . 153

Gives the center gauge a good bearing surface.

These rods are now furnished with rubber grips.

Taper Parallel Gauges No. 672.. ... ... ... .. . . .. 165

A handy set of gauges for the jig and fixture man or for general
toolmaker’s work.

Dial Test Indicator Attachment No. 729. ... ... . . 187

Can be easily and quickly attached to the spindle of the dial for
testing small internal surfaces, etc.

DighVaaiiin.. 0o S e U R e e 187

Have large, easily read graduations and have a range of 0 to 25
thousandths of an inch either side of zero.

Speed: Indicator No T48. 0 n: .. i o7 Ll Beia i 8 193
A new design with improved indicating mechanism.
V Blocks and Clamps No. 749. . ... ... .............. 194

An inexpensive set for general shop work.

CUTTERS
Staggered Tooth Side Milling Cutters.............244
Interlocking Side Milling Cutters.. .. .............245

Single Side Side Milling Cutters. .. ...............245
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Page
Helical Milling Cuattersy. .o 00 ood o iia0, . 244
Ground-Form Gear Cutters....................... 246
Sprocket Wheel Cutters, . Ui . fiidi ol e 288, 289
New shapes and sizes adopted by S.A.E., A.SM.E., A.G.M.A.
Spur. Gear'Hebs LI reedie SO el T v 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. 21 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)iiiiion i et Sl L i BB 1352
26 MC—Master Feeding Fingers and Pads (new
sty le):z et SR i S e LR ket Y T R aDa
Straight Knurls for Knurl Holders ... ............... 377
GENERAL
Ground Flat Stock .(new SiZesN gl e 385

Lathe Mandrels (new size)
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and Foreign Countries

Important

HEN ordering tools from this catalog always
give the full name and tool number as listed,
and mention ‘“Catalog No. 29.”
This will lessen the chances of mistake and will
often save time and correspondence.

Mention Catalog No. 29

BROWN & SHARPE MFG. CO.

PROVIDENCE, R. 1., U.S.A.
Established 1833

Also Manufacturers of
MILLING MACHINES GRINDING MACHINES
SCREW MACHINES GEAR CUTTING MACHINES

1924
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OF GENERAL INTEREST

HE business now conducted by the Brown & Sharpe Mfz. Co.

I was founded in 1833 by David Brown and his son Joseph R.

Brown. David Brown retired in 1841 and the business was con-
tinued by Joseph R. Brown until 1853, when Lucian Sharpe became his
partner, and the firm of J. R. Brown & Sharpe was formed. The Brown
& Sharpe Mfg. Co. was incorporated in 1868.

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

The buildings are modern and especially arranged to meet the require-
ments of the business. The machine shops are fireproof. The business,
therefore, is free from danger of serious interruption, and, on work en-
trusted to us, customers are given security against loss by fire.

The ten main manufacturing buildings have a floor space of about
900,000 square feet, the foundry about 245,000 square feet, and the
forging, hardening, central power plant, and miscellaneous buildings
about 252,000 square feet. In 1853 the floor space occupied was 1,300
square feet. The present buildings have 1,397,000 square feet of floor
space, or over 32 acres.

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

We are always ready and pleased to show our works to those who
are interested in machine shop practice.

IMPORTANT

Please address all business communications to the Company.

ORDERING: Always give the fool number and size of each article

ordered and mention Catalog No. 29. All verbal orders and instructions
should be confirmed in writing.

SHIPPING INSTRUCTIONS: State distinctly in giving shipping
instructions, whether goods are to be sent by freight, express, or mail.
When instructed to ship by mail we assume it is desired to ship by
parcel post, insured. If no shipping instructions are given we will ship
the way we consider best, taking into account the factors of cheap-
ness, time of delivery, and safety, and in such cases we cannot be held
responsible for transportation charges, delays, or loss in 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-
pany, in the event of goods being lost in transit we will do our best in
the interest of the customer to have the lost goods found or else to have
the lpost office 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 cases that the name and address of the sender be plainly marked
on the package. Always send a letter of explanation at the same time.

SPECIAL ORDERS: In ordering special tools, be sure to give full
information, sketches, 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 window dis-
plays, circulars, electrotypes, etc., that we will furnish dealers on
request.

TO MECHANICS AND MANUFACTURERS

PURCHASING TOOLS: We urge that mechanics and manufacturers
buy our tools from hardware and supply dealers, the better class of
which carry a stock. In the event that a dealer is not at hand we shall
be glad to advise the nearest source of supply, or, if desired, the tools
may be 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 registered mail. In cases where
machinists’ tools cannot be obtained from dealers, we prepay trans-
portation charges to any place in the United States and Canada. How-
ever, on goods shipped into Canada we do not pay the duty.
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The Micrometer Caliper

1

Its History

IT is always interesting to trace the development of an idea from the
time it first assumes definite form to the time it becomes of practical
value. We must go back 76 years, and cross the ocean, to find the pro-
totype of the micrometer of today in a French tool, known as the
“Systéme Palmer,” patented in France in 1848. Messrs. J. R. Brown
and Lucian Sharpe, during their visit to the Paris Exposition in 1867,
saw this and were impressed with its possibilities.

Incidentally, early in the same year, a concern in this country manu-
facturing brass had a shipment returned to them because it was “out of
gauge.” Investigation showed that of three U. S. Standard gauges then
in use no two of them agreed as to the gauge of the brass in question.

The brass manufacturer, conceiving the idea of a measuring tool,
sent a sketch to J. R. Brown & Sharpe for experimental work. This tool
had no commercial value, asit was next to impossible to read with any
accuracy. It wasevident, however, that there
was a demand for a tool adapted for measuring
sheet metal and upon their return from Paris
in 1867, Messrs. Brown & Sharpe introduced
the ““Pocket Sheet Metal Gauge,” adopting
the Palmer system of divisions, adding, how-
ever, means of compensating for wear of both
the screw and measuring surfaces.

From this beginning, through acquired pat-
ents and ideas worked out in its own shops,
the Brown & Sharpe Mfg. Co. produces a line
of about 400 different Micrometer Calipers which meets the demand
of all ordinary shop requirements.

Pocket Sheet Metal
Gauge of 1867

Micrometer Caliper Improved Micrometer
of 1877 Caliper of 1885
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The Principle of the Micrometer Caliper

HE chief mechanical principle of the Micrometer Caliper is a

screw 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 recedes 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

HE Ratchet Stop, which can be furnished with any of our Microm-

eter Calipers, furnishes the same degree of pressure for each meas-
urement, and eliminates any difference in the personal “touch.” Tt is
found convenient where a number of measurements have to be taken
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.

Clamp Ring

THE Clamp Ring is a device, originally patented by the Brown &

Sharpe Mfg. 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 one side. The pressure
on the spindle is the same on all sides. The spindle is never forced out
of line.
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f Micrometer Caliper

Sectional View o

Ratchet

Slotted Nut
for Adjusting

Wear of Screw

Sectional View

of Clamp Ring

Micrometer

Screw

Clamp Ring

Adjusting
Screw
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How to Read Micrometers

Graduated to Thousandths of an Inch

HE customary pitch of the screw

is 1-40"" (40 threads to the inch).
Thus, the distance traversed by the
screw or spindle during one complete
revolution is 1-40”, or .025”. As the
graduations on the hub conform to the
pitch of the screw (40 to the inch),
each division equals .025"” and every four divisions represent 0,
1007, .200", ete. (10ths of an inch); each tenth of an inch is numbered
0, 1, 2, etc. The beveled edge of the sleeve is graduated into 25 parts
and figured every fifth division 0, 5, 10, 15 and 20. When 25 of these
graduations have passed the horizontal line on the hub, the spindle,
having made one 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 moved 1-25 of .025", or .001”. The dis-
tance between the graduations on the sleeve is great enough to permit
half and quarter thousandths of an inch to be readily estimated.

To read—First note the last figure visible on the scale on the hub,
represeénting 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 the hub. Then the tenths shown, added to this sum expressed in
thousandths, is the reading.

Example:—In the cut, shown above, .200” (2-10"") 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 coincident with the
horizontal line on hub. Then the reading = .200”" + .025" + .016"" =
2417,
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How to Read Micrometers

Graduated to Ten-Thousandths of an Inch

Sleeve
7
o0P8T7E543E 10 i
TO obtain readings in ten-thousandths of Hub
an inch a Vernier is employed on the
hub of the Micrometer Caliper. The Vernier Sl
used, consists of ten divisions, which equal, Pl ey R
in overall space, nine divisions on the sleeve. 7
-Thus, one division on the Vernier = 1/10 X -
9/1000”" = 9/10,000”. Since each graduation &
on the sleeve = 1/1000"" or 10/10,000”, the °

©0pBTE 543210

difference in space between a division on the
sleeve and a division on the hub = 10/10,000”
—9/10,000” = 1/10,000”. Since the two zero lines on the Vernier
coincide with lines on the sleeve when the reading is exact with respect
to the number of thousandths, the difference between the lines on sleeve
and lines on Vernier at numbers 1, 2, 3, etc., equals .0001"”,.0002",
.0003”, etc. Thus, when the 1st, 2nd or 3rd, etc., lines coincide, the
sleeve has moved past the exact zero setting 1, 2 or 3, etc., 10,000ths of
an inch to bring these lines together.

To read—TFirst obtain the reading for the thousandths in the manner
described in the preceding section and then add the ten-thousandths,
the number of which is indicated by the line on the Vernier which co-
incides with a line on the sleeve. :

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 = .4690”. In the lower cut the 7th
graduation on the Vernier coincides with a line on the sleeve, indicating
that 7 ten-thousandths should be added to the thousandths reading;
the reading = .4690” + .0007"" = .4697".

Hub
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How to Read

Micrometers Graduated for Metric Measure

HE customary pitch of the screw
is ¥4 m/m. Thus, the distance
traversed by the screw or spindle dur-
ing one complete revolution is 4 m/m,

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 graduations, representing m/m,
is numbered every fifth graduation; the lower set of graduations sub-
divides each m/m division into 2 equal parts. The beveled 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 1/50 of .50 m/m, or .01 m/m. The distance between the
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; alsoa 4m/m
graduation is visible; 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.
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Micrometer Caliper No. 2

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2"" Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $7.00 Leather Case, $1.20

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

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 2RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2" Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $7.50 Leather Case, $1.20

Has Ratchet Stop

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

Table of decimal equivalents
omitted on Metric Micrometer.

Each of the above packed one in a box.
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Micrometer Caliper No. 4

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2" Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $7.00 Leather Case, $1.20

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 4 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2” Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre

, $1.20

Price, $7.50 Leather Ca

Has Ratchet Stop

Table of decimal equivalents omitted on Metric Micrometer.

Each of the above packed one in a box.




BROWN & SHARPE MFG. CO. 13

Micrometer Caliper No. 5

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2” Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $8.00 Leather Case, $1.20

Has Clamp Ring

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 5 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2”" Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $8.50 Leather Case, $1.20

Has Clamp Ring and
Ratchet Stop

S

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




14 BROWN & SHARPE MFG. CO.

Micrometer Caliper No. 6
Range, 0 to 1-2""
by ten-thousandths as well as thousandths of an inch

Price, $8.75 Leather Case, $1.20

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

Micrometer Caliper No. 6 RS

Range, 0 to 1-2”
by ten-thousandths as well as thousandths of an inch

Price, $9.25 Leather Case, $1.20

Has Ratchet Stop

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

Each of the above packed one in a box.
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Micrometer Caliper No. 7

Range, 0 to 1-2”
by ten-thousandths as well as thousandths of an inch

Price, $9.75 Leather Case, $1.20

Has Clamp Ring

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

Micrometer Caliper No. TRS

Range, 0 to 1-2"
by ten-thousandths as well as thousandths of an inch

Price, $10.25 Leather Case, $1.20

Has Clamp Ring and
Ratchet Stop

For reading Micrometer with ten-thousandths graduations, see page 9.
Each of the above packed one in a box.
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Micrometer Caliper No. 8

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1”7 Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $9.50 Leather Case, $1.25

Has Clamp Ring

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 8 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1" Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $10.00 Leather Case, $1.25

Has Clamp Ring and
Ratchet Stop

Table of decimal equivalents omitted on Metric Micrometer.
Each of the above packed one in a box.
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Micrometer Caliper No. 10

Range, 0 to 1”
by ten-thousandths as well as thousandths of an inch

Price, $11.25 Leather Case, $1.25

Has Clamp Ring

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

Micrometer Caliper No. 10 RS

Range, 0 to 1"
by ten-thousandths as well as thousandths of an inch

Price, $11.75 Leather Case, $1.25

Has Clamp Ring and
Ratchet Stop

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

Each of the above packed one in a box.
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Rex Micrometer Caliper No. 11

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1" Range, 0 to 25 m/m

b), thousandths of an inch by hundredths of a millimetre

Price, $6.25 Leather Case, $1.25

The Rex Micrometer is an
inexpensive yet accurate
measuring tool.  Decimal
equivalents of parts of an
inch are stamped on the
. . thimble.

Table of decimal eqmvalents omitted on Metric Micrometer.

Rex Micrometer Caliper No. 11 RS

ENGLISH MEASURE or METRIC MEASURE

Range, 0 to 1"
by thousandths of an inch

Price, $6.75 Leather Case, $1.25

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

Has Ratchet Stop

The Rex Micrometer is an in-
expensive yet accurate measuring
tool. Decimal 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.
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Micrometer Caliper No. 12

ENGLISH MEASURE or METRIC MEASURE
Range, 0. to 1"/ Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $9.50 Leather Case, $1 25

Has Clamp Ring

The shape of the frame of
this micrometer permits it to
be used in places where the
usual style of micrometer
\J?Vlll not enter, the combined tthkIlEbS of frame and anvil being only

1-32*

Tdble of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 12 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1/ Ty Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $10.00 ILeather Case, $1.25

Has Clamp Ring and
Ratchet Stop

The shape of the frame of this
micrometer permits it to be used in
places where the usual style of
micrometer will not enter, the
combined thickness of frame and anvil being'only 11-32".

Table of decimal equivalents omitted on Metric Micrometer.

Each of the above packed one in a box.
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Micrometer Caliper No. 13
Range, 0 to 1"
by ten-thousandths as well as thousandths of an inch
Price, $11.25 Leather Case, $1.25

Has Clamp Ring

The shape of the frame of this micrometer permits it to be used in
places where the usual style of micrometer will not enter, the combined
thickness of frame and anvil being only 11-32".

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

Micrometer Caliper No. 13 RS
Range, 0 to 1"
by ten-thousandths as well as thousandths of an inch
. Price, $11.75 Leather Case, $1.25

Has Clamp Ring and
Ratchet Stop

The shape of the frame of this micrometer permits it to be used in
places where the usual style of micrometer will not enter, the combined
thickness of frame and anvil being only 11-32".

For reading Micrometer with ten-thousandths graduations, see page 9.
Each of the above packed one in a box.
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Micrometer Caliper No. 15

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1”7 Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $8.50 Leather Case, $1.25

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

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 15 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1" Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $9.00 Leather Case, $1.25

Has Ratchet Stop

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

Table of decimal equivalents omitted on Metric Micrometer.
Each of the above packed one in a box.
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Micrometer Caliper No. 17

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1”7 Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $9.50 Leather Case, $1.25

Has Clamp Screw

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

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 17 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1"/ Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $10.00 Leather Case, $1.25

Has Clamp Screw and
Ratchet Stop

Designed for gauging hot metal.

"The ends of the spindle and anvil

are chamfered so as to slide on and
off the work easily.

Table of decimal equivalents omitted on Metric Micrometer.
Each of the above packed one in a box.
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Micrometer Calipers Nos. 17 and 17 RS
With Wooden Handle

No. 17, with Wooden Handle. Price, $11.00
No. 17 RS, with Wooden Handle. Price, $11.50

No. 17 has Clamp Screw

No. 17RS has Clamp Screw
and Ratchet Stop

The wooden handle with which
Micrometer Calipers Nos. 17 and 17
RS can be furnished when desired, at-
taches to the frame and makes the
micrometer much more convenient to
use as it keeps the hand a reasonable
distance from the hot metal being
gauged.

The handle is about 2 3-4”" long and
about one inch at the largest diameter.
~ 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 of the above packed one in a box:
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Micrometer Caliper No. 19

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1" Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $8.50 Leather Case, $1.25

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 19 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1” Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $9.00 Leather Case, $1.25

Has Ratchet Stop

Table of decimal equivalents omitted on Metric Micrometer.

Iach of the above packed one in a box.
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Micrometer Caliper No. 20
Range, 0 to 1”7
by ten-thousandths as well as thousandths of an inch

Price, $10.25 Leather Case, $1.25

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

Micrometer Caliper No. 20 RS

Range, 0 to 1"

by ten-thousandths as well as thousandths of an inch

Price, $10.75 Leather Case, $1.25

Has Ratchet Stop

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

Each of the above packed one in a box.
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Direct Reading
Micrometer Caliper No. 25

Range, 0 to 1" by thousandths of an inch

Price, in Leather Case, $22.00
Patented Aug. 22, 1911; May 5, 1914

Has Clamp Ring and
Ratchet Stop

THIS Micrometer Caliper presents a very desirable feature in that

thousandths of an inch can be read in exact figures without the
necessity of calculation with the aid of graduation lines. The figures
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 last opening
indicate the movement by thousandths. In addition, 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 locked,
and the micrometer cannot get out of adjustment and read incor-
rectly.

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

Packed one in a box.
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Direct Reading
Micrometer Caliper No. 26
Range, 0 to 1" by thousandths of an inch

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

THIS direct reading micrometer resembles our regular bright frame

1”” micrometer and can be easily held and operated with one hand.
Measurements are read quickly and easily, and where repeated meas-
urements are to be taken, it is a great timesaver 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
measurements the graduation lines on the thimble permit the operator
to estimate half and quarter thousandths of an inch.

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

When 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 to 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.
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Micrometer Caliper No. 30

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 2"’ Range, 0 to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $12.50 Leather Case, $1.60

Range is obtained by an
adjustable anvil which gives
measurements from 0 to 1/
when in position shown and
from 1”7 to 2” when the
anvil is drawn out.

A standard is furnished for
adjusting the Micrometer.
Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 30 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 2" Range, 0 to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $13.00 Leather Case, $1.60

Has Ratchet Stop

Range is obtained by an
adjustable anvil which gives
measurements from 0 to 17/
when in position shown and
from 1” to 2” when the
anvil is drawn out.

A standard is furnished for adjusting the Micrometer. Table of deci-
mal equivalents omitted on Metric Micrometer.
Each of the above packed one in a box.
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Micrometer Caliper No. 38

ENGLISH MEASURE or METRIC MEASURE
Range, 1" to 2"’ Range, 25 m/m to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $9.50 Leather Case, $1.60

A standard is furnished
for adjusting the Microm-
eter.

Table of decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 38 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 1 to 2"’ Range, 25 m/m to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $10.00 Leather Case, $1.60

Has Ratchet Stop

A standard is furnished
for adjusting the Microm-
eter.

Table of decimal equivalents omitted on Metric Micrometer.

Each of the above packed one in a box.
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Micrometer Caliper No. 45

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 2" Range, 0 to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $13.50 Leather Case, $1.60

Has Clamp Ring

The range is obtained by
an adjustable anvil which
gives measurements from 0
to 1” when in position
shown, and from 1" to 2"
when the anvil is drawn out.

A Standard is furnished for adjusting the Micrometer. Table of deci-
mal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 45 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 2/ Range, 0 to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $14.00 Leather Case, $1.60

Has Clamp Ring and
Ratchet Stop

The range is obtained by
an adjustable anvil which
gives measurements from 0
to 1” when in position
shown, and from 1" to 2"
when the anvil is drawn out.

A Standard is furnished for adjusting the Micrometer. Table of deci-
mal equivalents omitted on Metric Micrometer.

Each of above packed one in a box.
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Micrometer Caliper No. 47

ENGLISH MEASURE or METRIC MEASURE
Range, 1”7 to 2/ Range, 25 m/m to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $10.50 Leather Case, $1.60

Has Clamp Ring

15 sare N4y

A Standard is furnished for adjusting the Micrometer. Table of
decimal equivalents omitted on Metric Micrometer.

Micrometer Caliper No. 47 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 1”7 to 2" Range, 25 m/m to 50 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $11.00 Leather Case, $1.60

Has Clamp Ring and
Ratchet Stop

A Standard is furnished for adjusting the Micrometer. Table of
decimal equivalents omitted on Metric Micrometer.
Each of above packed one in a box.
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Micrometer Caliper No. 48
Range, 1" to 2"
by ten-thousandths as well as thousandths of an inch.

Price, $12.25 Leather Case, $1.60

Has Clamp Ring

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

Micrometer Caliper No. 48 RS

Range, 1" to 2"
by ten-thousandths as well as thousandths of an inch.

Price, $12.75 Leather Case, $1.60

Has Clamp Ring and
Ratchet Stop

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

Each of the above packed one in a box.
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Micrometer Caliper No. 50

ENGLISH MEASURE or METRIC MEASURE
Range, 2"’ to 3"/ Range, 50 m/m to 75 m/m
by thousandths of an inch by hundredths of a millimetre
Price

Without Standard, $11.50; With Standard, $12.75; Leather Case, $3.00

Furnished with
Standard unless
otherwise ordered.

Micrometer Caliper No. 50 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 2 to 3"’ Range, 50 m/m to 75 m/m
by thousandths of an inch by hundredths of a millimetre
Price

Without Standard, $12.00; With Standard, $13.25; Leather Case, $3.00

Has Ratchet Stop

Furnished with Stand-
ard unless otherwise or-
dered.

Each of the above packed one in a box.
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Micrometer Caliper No. 51
Range, 2" to 3"
by ten-thousandths as well as thousandths of an inch

Price

Without Standard, $13.25; With Standard, $14.50; Leather Case, $3.00

Furnished with Standard
unless otherwise ordered.

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

Micrometer Caliper No. 51 RS

Range, 2 to 3"
by ten-thousandths as well as thousandths of an inch

Price

Without Standard, $13.75; With Standard, $15.00; Leather Case, $3.00

| Has Ratchet Stop

Furnished with Standard
unless otherwise ordered.
For reading Micrometer w1th ten-thousandths graduations, see page 9.

Each of the above packed one in a box.
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Micrometer Caliper No. 52

ENGLISH MEASURE or METRIC MEASURE
Range, 2" to 3" Range, 50 m/m to 75 m/m
by thousandths of an inch by hundredths of a millimetse
Price
Without Standard, $12.50; With Standard, $13.753; Leather Case, $3.00

Has Clamp Ring

Furnished with Stand-
ard unless otherwise
ordered.

Micrometer Caliper No. 52 RS

ENGLISH MEASURE or METRIC MEASURE
Range, 2" to 3" Range, 50 m/m to 75 m/m
by thousandths of an inch by hundredths of a millimetre
Price

Without Standard, $13.00; With Standard, $14.25; Leather Case, $3.00

Has Clamp Ring and
Ratchet Stop

Furnished with Stand-
ard unless otherwise or-
dered.

Each of the above packed one in a box.
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Micrometer Caliper No. 53
Range, 2" to 3"
by ten-thousandths as well as thousandths of an inch

Price

Without Standard, $14.25; With Standard, $15.503 Leather Case, $3.00

Has Clamp Ring

Furnished with
Standard unless
otherwise ordered.
For reading Micrometer with ten-thousandths graduations, see page 9.

Micrometer Caliper No. 53 RS
Range, 2" to 3"
by ten-thousandths as well as thousandths of an inch

Price

Without Standard, $14.75; With Standard, $16.00; Leather Case, $3.00

Has Clamp Ring and
Ratchet Stop

Furnished 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.
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Micrometer Caliper No. 55

ENGLISH MEASURE or METRIC MEASURE
Range, 2”7 to 6" Range, 50 m/m to 150 m/m
by thousandths of an inch by hundredths of a millimetre
Measures work 6’ in diameter Measures work 150 m/m in diameter

With Standards, 26.50

re ; Without Standards, 20.50
Y ibibiatuhet Sop & '{With Standdrdsl .. 27.00
Price includes a finished wooden case.

Without Ratchet Stop {VVithout Standards, $20.00
Price

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" t0 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 different anvils measurements from 2’ to 3", 3" to 4",
4" to 5”, and 5" to 6"/, English Measure; or 50 m/m to 75 m/m,
75m/m to 100 m/m, 100 m/m to 125 m/m,and 125m/mto 150m/m,
Metric Measure, can be taken.

A set of four Standards is furnished unless otherwise ordered.

Packed one in a box.
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Micrometer Caliper No. 57

ENGLISH MEASURE or METRIC MEASURE
Range, 6" to 12" Range, 150 m/m to 300 m/m
by thousandths of an inch by hundredths of a millimetre

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

With Standards, 54.75

RWith Hatchet Stop. . {\Vithout Standards, 38.00

Without Ratchet Stop { Without Standards, $37.50
Price
With Standards, 55.25

Price includes a finished wooden case.

With or Without Ratchct. Stop

Micrometer Caliper No. 57 measures all sizes from 6’ to 12" by thou-
sandths of an inch. The range of measurement is obtained by the
changeable anvils furnished. 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 different anvils measure-
mients from 6/ to 74, T/ 10:8%; 810 9%, 910 1010”10 117, and 114
to 12”7, English Measure; or, 150 m/m to 175 m/m, 175 m/m to
200 m/m, 200 m/m to 225 m/m, 225 m/m to 250 m/m, 250 m/m to
275 m/m, 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
Micrometer Calipers Nos. 59 to 88

REX Micrometer Calipers are highly accurate Brown & Sharpe

Precision Tools having the popular black japanned 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.

The frames are of I-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
frame Brown & Sharpe Micrometers with means provided for adjust-
ment for wear of both the measuring surfaces and screw. They are fur-
nished for either English or Metric Measure and with or without
Ratchet 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 88,
are furnished in nicely fin-
ished wooden cases that will
be found convenient for
shop use and well adapted
to protect the tools.
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i Rex
Micrometer Calipers Nos. 59 to 88

Rex Micrometer Caliper No. 59
Has Clamp Ring

Rex Micrometer Calipers
Nos. 61 to 65

Have Clamp Rings

Rex Micrometer
Calipers
Nos. 67 to 76

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

Have Clamp Rings

Rex Microm-
eter Calipers
Nos. 77 to 88

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

measuring screw.

Have Clamp
Rings
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Rex Micrometer Calipers Nos. 59 to 88

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 24" Range, 0 to 600 m/m
by thousandths of an inch by hundredths of a millimetre
Regularly furnished with Clamp Rings.
Range Price

g English Measure Metric Measure Sﬁﬁg;g}s Stx:ltzh‘ds
59 Oto. 17 0 to 25m/m| $6.75 S
61 a0 2 25m/mto 50 7.50 $8.50
63 28to 3 50 to 75 8.25 9.50

5 3 to 4 45 to 100 9.00 10.50
67 4 to 5 100 to 125 9.75 11.50
69 Sarto 6 125 to 150 10.50 12.50
71 (§) o 150 to 175 11.50 13.75
72 iisto 8 175 to 200 12.50 15.00
(3 8 to 9 200 to 225 13.50 16.25
74 9 to 10 225 to 250 14.50 17.50
7t 10 to 11 250 0 275 15.50 18.75
76 11540112 275 to 300 16.50 20.00
ird 12 to 13 300 to 325 17.50 21.25
78 13 to 14 825 to 350 18.50 22.75
79 14 to 15 350 to 375 19.50 24.00
80 158 to 0 o015 to 400 21.50 26.25
81 16 o 1T 400 to 425 23.50 28.50
82 17 to 18 425 to 450 25.50 30.75
83 18 to 19 450 to 475 27.50 33.00
84 194 to 20 475 to 500 30.50 36.75
85 20, t0 21, 500 to 525 33.50 40.50
86 2181022 525 to 550 36.50 44.25
87 22. to 23 550 to 575 39.50 48.00
88 23 to 24 575 to 600 42.50 5175

For Ratchet Stop, add 50 cents to above prices.

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

Leather Cases

Leather Cases can be furnished for Rex Micrometers at the prices
given in the list below. 3

Tool No.......... ebulael | 6 65 67 69 |

Price of Case. ... ... $1.25 | $2.50 $3.00 | $3.50 | $4.00 | $4.75

Each of the above packed one in a box.
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Heavy Micrometer Calipers
Nos. 100, 102 and 104

These Micrometers are designed to meet the demands of constant
and severe uses, under adverse conditions, such as the dirt and moist-
ure of grinding rooms or wherever it is desired to take frequent ineas-
urements with the Clamp Ring set.

They are made with a frame of heavy I-section, and with a much
heavier spindle and threaded portion than is generally used in Mi-
crometers. This gives greater stiffness and insures longer life to the
screw under adverse conditions, because of the larger bearing surface |
for the threads.

Heavy Micrometer Caliper No. 100

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1" Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $12.00 Leather Case, $2.25

Has Clamp Ring and
Ratchet Stop

Packed one in 2 box.
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Heavy Micrometer Caliper No. 102

ENGLISH MEASURE or METRIC MEASURE
Range, 1" to 2" Range, 25 m/m to 50 m/m
by thousandths of an inch by hundredths of a millimetre
Price

Without Standard, $13.25; With Standard, $14.75; Leather Case, $2.50

Has Clamp Ring and
Ratchet Stop

Furnished with Stand-
ard unless otherwise or-
dered.

Heavy Micrometer Caliper No. 104

ENGLISH MEASURE or METRIC MEASURE
Range, 2"’ to 3" Range, 50 m/m to 75 m/m
by thousandths of an inch by hundredths of a millimetre
Price

Leather Case, $3.00

Without Standard, $14.50 3 With Standard, $15.753

Has Clamp Ring and
Ratchet Stop

Furnished with Stand-
ard unless otherwise
- L i ordered.

Each of above packed one in a box.
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Micrometer Caliper Set No. 130

3 Micrometers

With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3" Range, 0 to 75 m/m
by thousandths of an inch by hundredths of a millimetre

(Without Standards, $29.50
| With Standards, 30.75

(Without Standards, 31.00
| With Standards, 32.25

Without Ratchet Stops
Price

With Ratchet Stops . .

Above prices do not include case. Leather Case, $4.00 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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Micrometer Caliper Set No. 131
3 Micrometers

With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3" Range, 0 to 75 m/m
by thousandths of an inch by hundredths of a millimetre

Without Ratchet Stops {gvvi:}ﬁoél Ea?lt(il;r%zrds, $:3}32,’?(5)

With Ratchet Stops {Vvé’iifﬂos“tﬁgz;‘g:fds’ i

Above prices do not include case. Leather Case, $4.00 Extra

Price

Set consists of Micrometer Calipers Nos. 8, 47 and 50 or 8 RS, 47 RS
and 50 RS.

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

Micrometer Caliper Set No. 132

3 Micrometers
With Clamp Rings and With or Without Ratchet Stops

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

Without Ratchet Stops {w:?ﬁosutziﬁlﬂ?l:fds’ $§;g(5)

With Ratchet Stops {wgfﬁ0§gﬁsgg;rds, iggg

Above prices do not include case. Leather Case, $4.00 Extra

Price

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

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

Each of the above packed one set in a box.
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Rex Micrometer Caliper Set No. 133

3 Micrometers

With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3" Range, 0 to 75 m/m
by thousandths of an inch by hundredths of a millimetre

Without Standards, $22.50
With Standards, 24.75

[Without Standards, 24.00
| With Standards, 26.25

Above prices do not include case. Leather Case, $4.00 Extra

Without Ratchet Stops{
Price
With Ratchet Stops.

Set consists of Rex Micrometers, 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 Micrometer Caliper Set No. 134

3 Micrometers

With Clamp Rings and With Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3" Range, 0 to 75 m/m
by thousandths of an inch by hundredths of a millimetre
Price

Without Standards, $39.75 With Standards, $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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th

Set No. 138

Set No. 135

Set No. 137 is furnished in a finished wooden case of similar shape to
at shown above.
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Rex Micrometer Caliper Set No. 135

6 Micrometers
With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 6" Range, 0 to 150 m/m
by thousandths of an inch by hundredths of a millimetre

o {Without Ratelieh Smps{%:ﬁ"gﬁaigﬁj’rds’ ke
rice

W Sy Without Standards, 54.75
With Ratchet Stops. . . {With Statidards. 6225
Above prices do not include case. Leather Case, $7.50 Extra.

Set consists of Rex Micrometers Nos. 59, 61, 63, 65, 67 and 69. Fur-
nished with Standards, in case and without Ratchet Stops unless other-
wise ordered.

Rex Micrometer Caliper Set No. 137

6 Micrometers
With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 6’ to 12" Range, 150 m/m to 300m/m
by thousandths of an inch by hundredths of a millimetre

3 Without Standards, $90.00
L {\V]Lhout Ratchet SLOPS{With Standards, v 307,25
With Ratchet Stops . . J Without Standards, 93.00
PR Bolche b {With Standards,  110.25
Set consists of Rex Micrometers Nos. 71, 72, 73, 74, 75 and 76, and
is furnished in a finished wooden case. Furnished with Standards and
without Ratchet Stops unless otherwise ordered.

Rex Micrometer Caliper Set No. 138

12 Micrometers
With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 12" Range, 0 to 300 m/m
by thousandths of an inch by hundredths of a millimetre

2 % Without Standards, $145.25
Without Ratchet btops{‘xith Standards, 170.00

: et S o Without Standards, 151.25
Ml Rarherciaps it {Wlth Standards, 176.00

Set consists of Rex Micrometers Nos. 59, 61, 63, 65, 67, 69, 71, 72, 73,
74, 75 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.

Price{
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Rex Micrometer Caliper Set No. 139

6 Micrometers

With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 127 to 18" Range, 300 m/m to 450 m/m
by thousandths of an inch by hundredths of a millimetre

/it 5 St S 5.
{\’Vithout Ratchet Stops {%i?ﬁoél Ean&a;;g:rdb’ $12§(5)g
Price A

F X . [Without Standards, 138.50
With Ratehet Stops. . {{VHE 4 imderds 13600

Set consists of Rex Micrometers Nos. 77, 78, 79, 80, 81 and 82, and is
furnished in a finished wooden case.

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

Rex Micrometer Caliper Set No. 140

6 Micrometers

With Clamp Rings and With or Without Ratchet Stops

ENGLISH MEASURE or METRIC MEASURE
Range, 18" to 24"/ Range, 450 m/m to 600 m /m
by thousandths of an inch by hundredths of a millimetre

WithoutRatchertos{ W e S50

Without Standards, 221.75
With Standards, 266.00

Price
With Ratchet Stops. {

Set consists of Rex Micrometers Nos. 83, 84, 85, 86, 87 and 88, 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 Micrometer Calipers Nos.

150,152,153,154,155,156,157,158 and 159

The distinctive feature in the con-
| struction of this Caliper is that the
end of the movable spindle is point-
ed, and the fixed end or “‘anvil” is
V-shaped. Enough is taken from the
end of the point 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 be meas-
ured, but on the cut surface. As
the thread itself is measured, it will be seen that the actual outside
diameter of the piece does not enter into consideration. And as one-half
of the depth of the thread from the top on each side is measured, the
diameter of the thread as indicated by the Caliper, or the pitch diameter,
is the full size of the thread less the depth of one thread.

No. | Capadity, pey Form of Thread Prips | FriE 0L
150 1-2 |48 to 64 Thds. Vor U. S. Standard |$11.50 | $1.20
*152| 1 8  to13Thds. 12.00 | 1.25
153 1 14 to20 Thds. 12.00 | 1.25
154 1 22 1030 Thds. ; | 12.00| 1.25
1850 i 32 | WanThdes [ L Yeneited Btates, Eagion £ 158
156 | 2 41-2to 7Thds. : o 14.50 | 1.60
157 | 2 8 1013 Thds, | | Whitworth Standard| 14759 | 1,60
158 2 14 to 20 Thds. 14.50 | 1.60
159 | 2 22 1030 Thds. 14.50 | 1.60

#Whitworth Standard range 8 to 12 threads per inch only.

A Standard is furnished for adjusting the 2" Micrometers.
Metric Measure. Also furnished in corresponding metric sizes for V,
United States or Whitworth Standard Threads.
Special Screw Thread Micrometers made to order. Prices on Appli-
cation.
Each of the above packed one in a box.
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Tables for Use with Screw Thread
Micrometer Calipers

m When the point and anvil are in contact,
the 0 represents a line drawn through the
:K 8 plane AB, and if the Caliper is opened,
say to .500, it represents the distance be-
< tween the two planes .500”/ apart.

As thereisno standard of diameter for the finer pitches, the columns
for diameter and caliper reading, or pitch diameter, are left blank. The
column on the right gives the number to be subtracted from the diameter
to obtain the caliper reading, or pitch diameter.

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

V> THREADS
READING OF CALIPER, OR PITCH DIAMETER

For “V” Threads = D — 3%

Threads Caliper Threads Caliper
Diam. Per Reading or Diam. Per Reading or
Inch | Pitch Diam. * Inch Pitch Diam.
.866 .866 .866 .866
D N N N D N N N

64 0135 1-4" 24 2139 0361

62 .0140 1-4 20 .2067 0433

60 .0144 5-16 20 .2692 0433

58 .0149 5-16 18 .2644 0481

56 L0155 3-8 18 .3269 0481

54 .0160 3-8 16 .3209 0541

b2 L0167 7-16 16 .3834 0541

50 0173 7-16 14 .3756 0619

48 .0180 1-2 14 .4381 0619

46 .0188 1-2 13 4334 0666

44 .0197 1-2 12 4278 0722

42 .0206 9-16 14 .5006 0619

40 0217 9-16 12 .4903 0722

38 .0228 5-8 i | .5463 0787

36 .0241 5-8 10 5384 0866

34 .0255 11-16 10 .6009 0866

32 0271 3-4 10 .6634 0866

30 .0289 7-8 9 .7788 0962

28 .0309 1 8 .8918 1082

26 .0333 11-8 8 1.0168 .1082
11-4 7 1.1263 1237

11-2 6 1.3557 .1443

*These figures give the outside diameter for screws with threads cut
theoretically sharp. As it is not practical to make these threads sharp,
the outside diameter will measure less than the figures given, the pitch
diameter remaining the same.
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& 2
Table for Use with Screw Thread
. .
Micrometer Calipers
U. S. STANDARD THREADS
READING OF CALIPER, OR PITCH DIAMETER
= .649
For U. 8. Threads= D — -85
Threads Caliper Diam | Threads ﬁir(jaliper
Diam. Per Reading or Iulah 2 Per Reading or
Inch Pitch Diam. (‘ S Inch Pitch Diam.
.6495 | .6495 .6495 .6495
D N ‘ D— N D N =N N
64 L0101 1-4 20 22175 L0325
62 L0105 5-16 18 2764 L0361
60 L0108 3-8 16 .3344 .0406
58 .0112 7-16 14 23911 0464
56 .0116 1-2 13 4501 .0499
54 .0120 9-16 12 5084 L0541
52 .0125 5-8 gk .5660 .0590
50 | L0130 3-4 10 .6851 L0649
43 ! 0135 7-8 9 .8029 0721
46 | 0141 i 8 .9188 .0812
44 .0148 11-8 i 1.0322 .0928
42 0155 11-4 4 1.1572 .0928
40 0162 13-8 6 1.2668 .1082
38 0171 11-2 6 1.3918 1082
36 .0180 15-8 51-2 1.5070 1180
34 .0191 13-4 5 1.6201 1299
32 .0203 17-8 5 1.7451 1299
30 L0217 2 41-2 1.8557 .1443
28 0232 21-2 4 2.3376 .1624
26 | L0250 3 31-2 2.8145 1855
24 .0271 31-2 3 1-4 3.3002 .1998
22 -0295 1 3 3.7835 .2165
S. A. E. STANDARD THREADS
Same Form of Thread as the United States Standard
READING OF CALIPER, OR PITCH DIAMETER
=
For S. A. E. Threads = D — '6;?‘)
| — Threads Caliper | = T]ll’cﬂds [ Caliper 7
P;&'z's’ ! per Rpading or R]lg]? ;’3 per Reading or
s | 7[11(:}\ Pitch Diam. ‘ o Inch Pitch Diam.
.6495 .6495 .6495
il TR i | DS el T
1-4 | 28 0232 3-4 | 16 .7094 .0406
5-16 24 .0271 78 | 14 .8286 .0464
3-8 24 L0271 1 14 .9536 .0464
7-16 20 .0324 11-8 12 1.0709 .0541
1-2 20 0324 11-4 12 1.1959 .0541
9-16 18 0360 1 3-8 12 1.3209 .0541
-8 18 0360 [ 11-2 12 1.4459 0541
11-16 16 0406 | e i A S
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Table for Use with Screw Thread
Micrometer Calipers
WHITWORTH STANDARD THREADS

READING OF CALIPER, OR PITCH DIAMETER

For Whitworth Threads = D — '6%)
Threads Caliper a3 Threads Caliper
Diam. er Reading or Pld}? 22 Per Reading or
Inch | Pitch Diam. ncues Inch |Pitch Diam.
.640 640 .640 .640
D N b N N D N N N
48 0133 1-2 12 4467 .0533
46 0139 9-16 12 5092 .0553
44 0146 5-8 LY .5668 L0582
42 0152 11-16 1 .6293 .0582
40 0160 3- 10 .6860 .0640
38 0168 13-16 10 7485 .0640
36 0178 7-8 9 .8039 0711
34 0188 15-16 9 .8664 0711
32 0200 1 8 .9200 0800
30 0213 11-8 T 1.0336 L0914
28 0229 11-4 75 1.1586 .0914
26 0246 13-8 6 1.2684 1066
24 0267 11-2 6 1.3934 1066
22 .0291 15-8 5 1.4970 .1280
1-4 20 .2180 .0320 13-4 5 1.6220 1280
5-16 1< 2769 .0355 (| 17-8 41-2 1.7328 1422
3-8 16 .3350 .0400 2 4 1-2 1.8578 1422
7-16 14 3918 .0457 21-8 41-2 1.9828 1422
A. S. M. E. STANDARD THREADS
Same FForm of Thread as the United States Standard
READING OF CALIPER, OR PITCH DIAMETER
For A. S. M. E. Threads = D— 2408
Basic and Cahpcr T " Basic and Caliper
No. fax. |Threads| Reading No Max. |Threads| Reading
Qutside |perinch| or Max. *| Qutside |per Inch| or Max.
Diam. Pitch Diam. Diam. Pitch Diam.
T 7
6195 | 6195 \ 6495 | .6495
| D N D N N D N D = o
0 .060 80 0519 0081 || 12 .216 28 1928
1 073 72 .0640 0090 | 14 242 24 .2149
2 .08 64 0759 0101 16 .268 22 .2385
3 .099 56 0874 0116/ 18 .294 20 2615
4 112 48 0985 0135|| 20 .320 o 2875
5 125 44 1102 0148 22 .346 18 .3099
6 18 40 1218 0162 || 24 372 16 .3314
) 151 36 1330 0180 | 26 .398 16 3574
8 .164 36 1460 0180 28 424 14 3776
9u 1T 32 1567  |.0203|/ 30 | .450 14 .4036
10 .190 30 1684 0217 | ST | | g o T e
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Micrometer Cases Nos. 202 and 203

Price, 75 cents

These micrometer cases are light and handy 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 covered with imitation leather.

(Aasc, No. 202
10 15 17 19 20
8 RS, 10 RS, 15 RS, 17 RS, 19 RS, 20 RS
Case No. 203
12 153 59
11 RS, 12 RS, 13 RS

For Micrometers Nos. {

For Micrometers Nos. {

Soft Leather Cases

For Micrometer Calipers
Price, 50 cents

These Soft Leather Cases are made to hold micrometer calipers of
1-2"”,1”, and 2" capacity. When ordering give size of caliper with which
case is to be used.
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Micrometer Caliper No. 225

For Measuring the Thickness of Tubing

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2" Range, 0 to 13 m/m
by thousandths of an inch by hundredths of a millimetre
for tubing 5-16" inside for tubing 8 m/m inside
dia. and upward dia. and upward

Price, $8.00; With Ratchet Stop, $8.50; Leather Case, $1.20.

With or Without
Ratchet Stop

Designed to accurately measure the
thickness of tubing. The anvil is rounded
on the end and the back of the frame
at the anvil is cut away and rounded so
that it easily fits into tubing 5-16" or
8 m/m inside diameter and upward.

Decimal equivalents of the English Stand-
ard Gauge from Nos. 1 to 15 are stamped on the
frame.  (See Birmingham or Stub’s Iron Wire

Table, page 174.) Table of decimal equivalents is
omitted on Metric Micrometer.

View showing con-
tact of anvil and spin-
dle on wall of tubing.

Ball Anvil Attachment No. 226

Price, $1.00

Packed one in a box.

This attachment is easily applied and ecuips

the micrometer to accurately measure tubing
and other rounding surfaces.
The ball measures two hundred and fifty thousandths
(.250) of an inch in diameter, so when using the attachment
this dimension is subtracted from the actual caliper reading.
The ball is free to move in the retainer, thus insuring contact between
the ball and the anvil.

The attachment fits the following micrometers: Nos. 8, 8 RS, 10,
10 RS, 19, 19 RS, 20, 20 RS, 25, 26, 38, 38 RS, 47, 47 RS, 48, 48 RS,
50, 50 RS, 51, 51 RS, 52, 52 RS, 53, 53 RS, 245, 246, and 248.

Packed twelve in a box.
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Paper Gauge Micrometer Caliper No. 230

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3-8" Range, 0 to 9 m/m
by thousandths of an inch by hundredths of a millimetre

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

With or Without
Ratchet Stop

Especially designed for gauging paper,
rubber and other soft materials. The large
measuring surfaces do not compress the
material as much as theregular anvil and
spindle, thus allowing measurements to be
taken much more quickly and accurately.

Table of decimal equivalents omitted on Metric Micrometer.

Paper Gauge Micrometer Caliper No. 232

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3-8" Range, 0 to 9 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $12.50; With Ratchet Stop,$13.00; Leather Case,$2.50
With or Without Ratchet Stop Especially designed
for gauging paper,
rubber, and other
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
much more quickly
and accurately. The
deep opening in the
frame makes 1t possi-
ble to take measure-
ments 2”7 from the
edge of the work.

Each of the above packed one in a box.
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Micrometer Caliper No. 233

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1-2"” Range, 0 to 13 m/m
by ten-thousandths of an inch by four-hundredths of a millimetre

Price, in Case, $30.00
Has Ratchet Stop

¥
BROWN & SHARPE MFG.CO.
PROVIDENCE B0 0.5. &«

HIS caliper is found of service to wire drawers, watchmakers, and
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 perinch, 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 millimetre direct. The gradua-
tions are clean cut and easy to read.
Packed one in a box.
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Micrometer Caliper No. 237
Rolling Mill Gauge

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1”7 Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

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

With or Without Ratchet
Stop

Especially designed for gauging sheet 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 Micrometer Caliper No. 243

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 1”7 Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $12.00

Has Clamp 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 handiness in
taking fine measurements. The base is very rigid and of heavy construc-
tion which 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 0 to 1-2”or 0 to 13 m/m the tool is used
as shown in the cut. When the anvil is drawn out measurements from
1-2” to 1”7 or 13 m/m to 25 m/m can be taken. The measuring points
are 5-64"" (.078"") or 2 1-2 m/m 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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Micrometer Caliper No. 245

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 6" Length Range, 0 to 150 m/m Length
0 to 4 Diameter 0 to 100 m/m Diameter
by thousandths of an inch by hundredths of a millimetre

Price, $52.505 With Ratchet Stop, $53.00
Price includes finished wooden case.

With orWithout Ratchet
Stop

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

Micrometer Caliper No. 246

With orWithout Ratchet Stop

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 12”7 Length Range, 0 to 300 m/m Length
0 to 6 Diameter 0 to 150 m/m Diameter
by thousandths of an inch by hundredths of a millimetre

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

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

Micrometer Caliper No. 248

With orWithout Ratchet Stop

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 24" Length Range, 0 to 600 m/m Length
0 to 6" Diameter 0 to 150 m/m Diameter
by thousandths of an inch by hundredths of a millimetre

Price, $76.00; With Ratchet Stop, $76.50
Price includes finished wooden case.

Similar in design to No. 245 but has greater capacity.
Each of the above packed one in a box.
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Depth of Gear Tooth Micrometer
No. 249

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 17 Range, 0 to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $8.50 Leather Case, $1.25

Has Clamp Screw

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 number 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. Price, 40 cents
each.

Packed one in a box.
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Inside Micrometer Caliper No. 250

ENGLISH MEASURE or METRIC MEASURE
Range, .200"" to 1"/ Range, 5 m/m to 25 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $14.00 Leather Case, $1.25 “GZ'I

jila\

Approxlmate dimensions
of measuring jaws

B

Has Clamp 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
ground to a radius to insure
accurate measurements and
prevent cramping when meas-
uring parallel surfaces.

The cut opposite shows
how handy this type of inside
micrometer is to use and how
easily the graduations can be
read when in use. For meas-
uring internal diameters over
aflange or shoulder, as shown
in the cut, Inside Micrometers
Nos. 252 and 254 are particu-
larly useful because of the
shape of the measuring jaws.

Packed one in a box.
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Inside Micrometer Caliper No. 252

ENGLISH MEASURE or METRIC MEASURE
Range, 1-2" to 1 1-2" Range, 12 m/m to 37 m/m
by thousandths of an inch by hundredths of a millimetre

Price, $15.00 Leather Case, $1.25

14
_}‘4 |
c%l B

Approximate dimensions
of measuring jaws.

Has Clamp Screw

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

Inside Micrometer Caliper No. 254

ENGLISH MEASURE or METRIC MEASURE
Range, 1" to 2" Range, 25 m/m to 50 m/m
by thousandths of an inch by hundredths of a millimetre
Price, $15.00 Leather Case, $1.60
Has Clamp Screw This tool is similar in design to No. 252
3 'shown above but the length' of spmdle gives
IS it a greater range. The wide jaws enable
@5’ the user to take inside measurements over
& a deep flange or shoulder. Note dimensions
l 15 of jaws opposite.
64

A pronmate i s Each of the above packed one in a box.

of measuring jaws.
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Inside Micrometer No. 260

ENGLISH MEASURE or METRIC MEASURE
Range, 2" to 9 1-2" Range, 50 m/m to 230 m/m
by thousandths of an inch by hundredths of a millimetre

Has 5 Measuring Rods Has 6 Measuring Rods

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

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
depth that allow the clamping fingers to spring in and the adjustment
to be quickly and positively made. The micrometer screw has 1-2"
movement.

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

Inside Micrometer No. 261

ENGLISH MEASURE or METRIC MEASURE

Range, 2" to 12 1-2"/ Range, 50 m/m to 290 m/m
by thousandths of an inch by hundredths of a millimetre

Has 7 Measuring Rods Has 8 Measuring Rods

Price, Without case, $10.50; With case, $13.25

Similar to No. 260 except in the number of measuring rods and
consists of a holder with a micrometer screw and thimble, and 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 made. The micrometer screw has 1-2'
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 Micrometer No. 262

ENGLISH MEASURE or METRIC MEASURE
Range, 8" to 36" Range, 200 m/m to 900 m/m
by thousandths of an inch by hundredths of a millimetre

Has 8 Measuring Rods Has 8 Measuring Rods

Price, Without Case, $15.00; With Case, $20.00

[ e — —} &g
T e TR 3
 romsmmmom—
[

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 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 Micrometer No. 264

Range, 2" to 8/
by thousandths of an inch
Has 6 Measuring Rods

Price, Without Case, $10.00; With Case, $11.75

This tool is particularly adapted for all ordinary motor service re-
quirements for measuring cylinder bores, rings, and any other inside
measuring jobs. It consists of a holder with a 1-2 inch micrometer screw
and extension rods.

The holder of this tool has a clamping device which clamps the thimble
and thus prevents the screw from turning when in use.

The collar which is provided, slips over the end of the rod and can
be set accurately against the micrometer head. In order to obtain the
full one-inch range with each rod, the spacing collar must be added.

Each rod has a shoulder one inch from the end which fits against the
micrometer head. When the rod is in position with shoulder against the
head, the first half of the inch can be measured (example, 3" to 3 1-2").
When the spacing collar is in place on the rod the last half of the inch
can be measured (example 3 1-2"" to 47).

The measuring ends of the rods are
(T hardened and so designed that it is pos-

A sible to adjust or compensate for wear by
Tnside Micrometer Handle No.  100sening the lock nut and turning the
287 is very useful in connection ~ screw with the hardened head one way or
with this micrometer. the other as desired.

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

HE Tubular Inside Micrometers are made of tubing, which makes
them very light and convenient to handle, especially those of the
longer lengths.

These Micrometers are designed for measuring the inside diameters
of rings, cylinders, etc., setting calipers, comparing gauges and work
of a similar nature. They are fitted at one end with a micrometer head
having a1-2" or 1’ movement (metric, 13 m/m or25 m/m). The measur-
ing 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.

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

Tubular Inside Microme-
ters are especially useful for
measuring cylinder bores
and determining if they are
out of round. They insure a
close, uniform fit between
the piston and cylinder.

w Inside Micrometer Handle No. 287 is very useful
in connection with this micrometer.
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ENGLISH MEASURE

Tubular Inside Micrometers No. 270

Range,

T
|

No. 1;];‘(35; Price Tithe Price }?c!l]:ig‘ ‘L Price
s s e ) i gt | e e U ] [ T RN 1= teshebEl
O itop 2110 13to 141 $7.00 | 270 28] g9 .«
21-2to 3 | 14to 15/ each |28 to 29} ] 1
3 to 31-2( $6.00 |[15to16 20%to 30 )| €3¢
31-2to 4 each [[16t017| - <) |30t031)
DT i 17 to 18 “h |31 to 32
41-2t0 5 18 1o 191" S252 1132 1033 ‘ 11.25
270 5 to 6 19 to 20 33 to 34 ¢ R
6 Wil 7 6.50 ||20 to 21 34 t6 35 ||
7 0" 8 h |21 to22 35 t0 36 ||
SO0 i 22 to 23 36 to 37
9 10 23 to 24 ||  8.25 || 37 to 38)| 1400
TOMSSTo 11 7.00 ||24t025( each (381039, O
11 tolz 4 ) 11251026 139 1040/ ©a¢
1208513 \ each 1126 1o 27 | |
Tubular Inside Micrometers No. 272
METRIC MEASURE
No | it | P [l [ P [, | b
50 to 63 325 t0 350\ | $7.00 | 675 to 700 $9.75
63 to 75 350 to 375 | each ||700 to 725 H%°- &
75to 88| $6.00 ||375 to 400 725 to aDjlSAs
88 t0 100 (| each |/400 to 425 750 to 775
100 to 113 425 t0 450+ 7.50 ||775 to 800
113 to 125 450 t0 475| each | 800 to 8251, o<
125 to 150 475 to 500 825 to 850 =0
272 (150 to 175 6.50 ||300 to 525 850 to 875 || €&¢
175 to 200 b || 525 to 550 875 to 900
200ito 2251HER A 550 to 575 |/ 8.25 [|900 to 925
225 to 250 575 10 600 (| each | /925 to 950)/ ;4 o0
250 to 275 7.00 | 600 to 625 950 to 975 1 > 1)
275 to 300 “h | 625 10650 975 to 1000 J| ¢
300 to 325 | cat 650 to 675 |

Each of the above packed one in a box.
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Tubular Inside Micrometer Set No. 273

7 Micrometers

ENGLISH MEASURE or METRIC MEASURE
Range, 2" .to 6" Range, 50 m/m to 150 m/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 Micrometer Set No. 274

13 Micrometers

ENGLISH MEASURE or METRIC MEASURE
Range, 2 to 12" Range, 50 m/m to 300 m/m
by thousandths of an inch by hundredths of a millimetre

Price, in finished wooden case, $88.50
Consists of Tubular Inside Micrometers Nos. 270 or 272
Each of the above packed one set in a box.
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Tubular Inside Micrometer Set No. 285

41 Micrometers

ENGLISH MEASURE or METRIC MEASURE
Range, 2" to 40" Range, 50 m/m to 1000 m/m
by thousandths of an inch by hundredths of a millimetre

Price, in finished wooden case, $345.75
Consists of Tubular Inside Micrometers, No. 270 or 272

Packed one set in a box.

Inside Micrometer Handle No. 287

For Micrometers Nos. 264 and 270

Price, $1.00

When measuring the diameters of small holes it is often difficult to
hold the micrometer and get accurate measurements. With this handle
the No. 264 Inside Micrometer and small sizes from 2” to 5" of the
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 fits snugly around the body of the
micrometer and the brass plug which is forced against the micrometer
clamps the handle tight without 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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Micrometer Heads

Nos. 290, 291, 294 and 295

1-2”” Micrometer Head
Furnished with or without Ratchet Stop

1” Micrometer Head

Furnished with or without Clamp Screw and with or
without Ratchet Stop

The Micrometer Heads shown above and listed on the opposite page
are useful for fine adjustments and are readily attached to special

gauges, fixtures, and machines.

The spindle, thimble, and measuring
screw of these heads are of the same
construction as in the regular microm-
eters. These heads bring micrometer
accuracy where it might be otherwise
difficult to get it.

The illustration shows a one-inch
head being used to accurately set a tool
in a screw machine turret. It is held by
a split clamp which is attached to the
arm of a dial indicator, the base of
which is attached to the machine.
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1-2"”7 Micrometer Head No. 290

ENGLISH MEASURE or METRIC MEASURE
Measures by Measures by
thousandths of an inch hundredths of a millimetre

Length from lower end of barrel to shoulder, 3-8”” or 9 m/m.
Diameter of barrel, 3-8’" or 9 m/m.

Price, with or without Ratchet Stop, $4.50
Furnished without Ratchet Stop unless otherwise ordered.

1-2" Micrometer Head No. 291

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

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

Price, with or without Ratchet Stop, $6.25
Furnished without Ratchet Stop unless otherwise ordered.

1” Micrometer Head No. 294

ENGLISH MEASURE or METRIC MEASURE
Measures by Measures by
thousandths of an inch hundredths of a millimetre

Length from lower end of barrel to shoulder, 3-4’" or 21 m/m.
Diameter of barrel 3-8"" or 9 m/m.

Price, with or without Ratchet Stop and with or without
Clamp Screw, $5.50

Furnished without Ratchet Stop and Clamp Screw unless otherwise
ordered.

1”7 Micrometer Head No. 295

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

Length from lower end of barrel to shoulder, 3-4”” or 21 m/m.
Diameter of barrel, 3-8 or 9 m/m.
Price, with or without Ratchet Stop and with or without
Clamp Screw, $7.25
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

THE Standard Yard was first legalized in England in 1824; 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 Imperial
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 1899;
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 officials 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 mechanical
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 1850 and our com-
plete line of rules includes every style and size that are demanded by
the mechanic. They are made of the highest quality steel and gradu-
ated with 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 No. 4 Graduation
Ist corner, 10, 20, 50, 100 8 8
2nd corner, 12, 24, 48 10, 20, 50, 100 16
3rd corner, 14, 28 12, 24, 48 32
4th corner, 16, 32, 64 16, 32, 64 64

No. 7 Graduation
16
32
64
100

No. 10 Graduation No. 11 Graduation No. 12 Graduation

1st corner, 32 64 50
2nd corner, 64 100 100

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

End Graduations

Rules Nos. 300, 315, 320, 2” to 12”7 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.
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Tempered Steel Rules No. 300

These rules are about 1-20th of an inch thick excepting the 48"
which is about 1-10th of an inch thick.

Mo Wit Cractar | Price || ooyt Approx H Rumber of ] 120 }
1 29-64 4 $0.30 || 12 31-32 |1, 2,4 or 7|$1.65
2 1-2 4or7 45 18 1 4or7| 2.60
8 35-64 Afor T|E L 608 S 2 4 4 or | 3.25
3000 4 | 1932 4or7| 5| 36 |1 4or 7| 7.00
6 11-16 |1,2,40r 7 90 || *48 11-2 4 or 7(10.00
9 53-64 4dor7]| 1.35
*Not tempered. For Graduation Numbers, see page 75.

Tempered Steel Rules No. 301

METRIC MEASURE
These rules are about 1 1-2 m/m thick. First corner graduated in
| _1-2 m/m and remaining three corners in m/m.

No Liength,ii Approximate

Length, Approximate

1 ¢/m | Width, m/m | Price ¢/m | Width, m/m | FPrice

10 15 $0.75 30 24 $1.65

301 15 i .90 50 25 2.60
20 21 1.20

Tempered Steel Rules No. 302

ENGLISH AND METRIC MEASURE
These rules are about 1 1-2 m/m or about 1-20th of an inch thick.

Length,| Length of English | Approximate . :
No. ¢/m | Graduations, Inches Width Graduations Prr“ii
37-8 in 64ths 167" 1st corner: 64ths ~
10 { 29—10 in 100‘1113 } Sleseniam/im 2n}l cnrner:m/ni\ $0.75
7-8 in 64ths 167 3rd corner: 100ths
15 ‘{ 58-10in 100ths } Lo gporl T 4th corner: 1-2m /m -90
|{ 73-4 in 64th ot 5% 1 Gui o
-4 1n 64ths or 2", 16ths for re-
3021 20 {733, in 000} | 347 or 2m/m mainder of length. 1.20
ik 2nd corner: in m/m.
30 115-8 in 64ths 15-16”” or 24 m/m 3rd cor: 100ths for 277,| 71,
i :;‘ 17_210.1“ 6140(:1“15 } gOthsff]or relﬁain- 65
= m 64ths { ” o= er of length.
50 ‘[19 6-10 in 100ths } { ERcs i ith cor:in 1-2m /m. 2.60

Each of the above packed six in a box, except 18" to Alé”i(iand EOR
¢/m) which are packed one in a package.
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Narrow Tempered Steel Rules No. 303

RO UaA
éndmhmwhmhut umnmm.m

These rules are about 1-20th of an inch thick and about 7-32nds of
an inch wide. Graduated on one corner of each side only.

1@ 7’7£éngth, Inche;>7:;__ Ngmber of Graduat]on I;'éce :77
4 10 or 11 $0.75
6 10 or 11 .90
303 9 100r 11 1.35
12 77] 9701‘ 11 1. 65

For Graduation Numbers, see page 75.

Narrow Tempered Steel Rules No. 304
METRIC MEASURE

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

No. Le;:\gth, Cenlim?ires Gradu;ﬂlo& Pnce g
10 $0.75

304 5 1st corner: 1-2 m/m .90
20 2nd corner: m/m 1.20
30 1.65

Narrow Tempered Steel Rules No. 305
ENGLISH AND METRIC MEASURE

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

I Leneth, | Lenythof Foglian s el
No. ‘ Ce!ﬁ:lmfetres Gra?iugugns,!ii::?les Gltaduat,mns 7 Price
10 37-8 in 64ths $0.75
305 15 57-8 in 64ths || 1st corner: 64ths .90
20 7 13-16 in 64ths ( 2nd corner:1-2m/m | 1.20
30 | 113-4  in 64ths | “ 1.65

Each of the above packed six in a box.
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Flexible Steel Rules No. 306

1 maswreco 2
¢ i

These rules are tempered and very springy, being about .017 of an
inch thick. Graduated on both corners of one side only. The 4" and
6" sizes are furnished in leather cases.

No. | Length, Inches V@g;;;gq;g;}:g g;;;g};g;igf] i Price
4 ) 10 [ $0.75
6 i 10718 or 12 88 .92
9 12 10 1.3
306 12 1-2 10,11 or 12 1.65
18 3.4 10 2.60
24 3-4 10 i 335

For Graduation Numbers, see page 75.

Flexible Steel Rules No. 307

METRIC MEASURE

These rules are about 1-2 m/m thick and about 13 m/m wide.
Graduated on both corners of one side only. The 10 ¢/m and 15 ¢/m
sizes are furnished in leather cases.

NG | Length, Centimetres Graduations Price
307 %(,)) 1 Ist corner: 1-2 m/m | $0';g
36 )‘ 2nd corner: m/m 1 1:65

Flexible Steel Rules No. 308

ENGLISH AND METRIC MEASURE

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 side only. The 10 ¢/m and 15 ¢/m sizes are furnished in leather
| cases.

No. Ce{;i?rﬁte!c;ci i}'ggﬁihﬁlgflsl??il;;}(:b [ Graduations ‘ Price
10 3 7-8 in 64ths | ). e S0 S
308 15 834l baihs |} dctporneri 4t sl [ -9
30 11 3-4 in 64ths | | <0¢C A 1.65

Each of the above packed six in a box, except 18”” and 24”" which are
packed one in a package.
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Tempered Steel Rules No. 315
With Flgured Graduatlons

The 64th graduations are numbered every 8th graduation line, as
8, 16, 24, etc. These rules are about 1-20th of an inch thick.

No. Length, Inches [ Appro’i‘:&ﬂé‘; Wldth grl;(nﬁ?: tri (')Jlf Price

1 29-64 4 $0 30

2 1-2 4 .45

3 35-64 4 60

| 4 19-32 4 a5
315 6 11-16 4 90

9 53-64 4 1:35

12 31-32 4 1.65

18 il 4 2.60

24 1 4 3.25

Tempered Steel Rules No. 318
With Beveled Edges

i

Beveled on both edges of one side. Graduated on the beveled edges
only. They are about 1-16th of an inch thick.
Rulos from 1" to 6”, inclusive, are furnished in leather cases.

No. Length, Inches ‘ A pprm‘i’;‘&:;vvldth ‘l\j;;mdﬁzi,g,f, Price
1 5-8 10 or 11 $0.50

2 5-8 10 or 11 .63

3 5-8 10 or 11 .85

4 5-8 10 or 11 1.00

318 6 11-16 10 or 11 1.20
9 53-64 10 or 11 1.50

]2 i} 10 or 11 1.80

18 1l 10 or 11 3.90

24 1 10 or 11 4.80

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.
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Tempered Hook Rules No. 320

These are tempered rules with a hook attached and are very con-
venient in taking measurements of flanges or circular pieces or through
the hubs of pulleys: also for setting calipers and dividers and taking
measurements from points where the user cannot see if the rule is even
with the measuring edge. When it is desired the hook may be quickly
detached and the rule used as an ordinary steel rule.

They have No. 4 graduation and the 4’” to 12"’ sizes are furnished with
end graduations. The thickness of these rules is about 1-20th of an inch.

Approximate Width, i

e

No. | VLenV;.'th, ]nchcsr Thohis Price
2 4 A 19-32 STRION
6 11-16 1.25
9 53-64 1.75
320 12 ‘ 3157 2.15
18 1 3.10
24 \ 1 3.75
36 1 | 7.65
Narrow Tempered Hook Rules No. 325

4+

These rules are narrow and enable the user to take measurements
through holes as small as 3-8 in diameter. Graduated on one corner of
each side only with No. 10 graduation. They are about 1-20th of an inch
thick.

Approximate Width,

No. Length, Inches

Inches Price

o 4 TR B NNy $1.00

6 739 1.20

325 9 739 r 1.63
12 =32 2.00

For Graduation Numbers, see Page 75.

Hook rules are furnished with metric graduations when ordered.
Prices as listed above.

Packed six in a box, except 18"/, 24"/, and 36/, which are packed one
in a package.
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Steel Rules with Holder No. 335
ENGLISH MEASURE or METRIC MEASURE
Lengths, 1-4, 3-8, 1-2, 3-4, and 1" Lengths, 5, 10, 15, 20, and 25 m/m

5 Rules Interchangeable in One Holder
Price, complete, $2.50
i i;y'mx?q‘n‘qq £ The rules and holder
‘ | are convenient where the

ordinary rule cannot be
used as in measuring a
recess or keyway as well
as the general class of
tool and die work.

The holder has a
knurled finger grip and
takes either of the five
sizes of rules. They are
held in a split chuck
adjusted by a knurled
nut at the top of the barrel and can be
set at various angles according to the work.

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

=g

s BulesL for No. 7335

3 -”Ezrxigrglisl;i 7 Metric " X

e e mp s s S e s Price of

Length, [ Number of Length, Metric ules

B Incth i, Grad}layion e m/m } Vigxraduations |

1-4 10 5 ] $0.35

3-8 10 10 ‘ m/m and .35

1-2 10 or 12 15 | 1-2 m/m <30

3-4 10 20 | Bl

i L0 o 2 20 .35

Holder, P;'ice, $07;
Packed one in a box.
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Tempered Steel Shrink Rules
Nos. 340, 341, 342, 343, 344, 345 and 346

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

T

No. Shrink per Length, Width, | :

Foot Inches Inches Price
1-10 6 1-20 11-16 $1.00
340 1-10 12 1-10 31-32 2.10
1-10 24 1-5 1 -
1-8 61-16 TIEI6E - [UEL00
341 1-8 121-8 31-32 | 210
1-8 24 1-4 1 250
3516 12 3-16 SYESPI ]
342 3-16 2138 1 - 425
: 1-4 61-8 1216 R 0D
343 1-4 12 14 31-32 ‘ 2.10
1-4 24.1-2 i g - 23
5-16 12 5-16 31-32 AL,
344 5-16 2158 1 425
5-32 : 12 5-32 31-32 2.10
345 P b e L L i [ides
3-8 1 12 3-8 31-32 =010
| 346 3-8 24 34 1 |7 425

Packed six in a box.

SHRINKAGE OF CASTINGS
" The allowance necessary for shrinkage varies for different kinds of
metal, and the different conditions under which they are cast. For
castings where the thickness runs fairly uniform, cast under ordinary
conditions, the following allowance can be made:

For Cast Iron, 1-8"” per ft. For Zinc, 5-16" per ft.
“ Brass, BT L & in, g o
¢« Steel, TS ¢ Aluminum, 3-167*
‘“ Malleable Iron,1-8’ ¢ ¢ €U Britannia, (1-3205% <

The above table gives the standard shrinkage of different metals, but
some consideration must be given to the size and shape of the casting.
Thick castings will shrink less, under the same conditions, and thinner
ones more, than the standard. The quality of the material and the man-
ner of molding and cooling will also make a difference in shrinkages.
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Stainless Steel Rules No. 350

Tempered

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

Those who use a rule constantly will find that a Stainless Steel Rule
does not grow dull or become blackened, even after it has been used
a long while. Those who use a rule only once in a while can put this
Stainless Steel Rule away with the certainty that when there is further
use for it, the rule will be bright, shiny and easy to read.

Stainless Steel is a high-grade alloy steel, the stain-resisting proper-
ties being produced by the addition of chromium. In order to bring out
the stain-resisting properties of Stainless Steel to the utmost, careful
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.

They are tempered and have No. 4 Graduation.

No. Length, IL;cixes V\:idrtil, Inches % Price
6 11-16 $1.35
350 12 31-32 2.65

For graduation numbers, see page 75.
Packed six in a box.
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Work Basket Rule No. 372

Price, $1.00

This rule is 6" long, 1" wide, and 1-40” thick, made of steel and
nickel plated. It is light and serviceable. Graduated on one side to 8ths
on both corners and on the other side to 8ths on one corner and 16ths
on the other.

Key Seat Rules No. 374

-

Parallel lines for key seats, mortises, etc., can be readily and accu-
rately drawn on shafts not less than 7-8" in diameter with these rules.

The edges are beveled. Graduated to 32nds of an inch on both corners
of one side.

No. ‘ ) Length, Inches | Price
; 4 $3.00

374 6 3.60
8 4.50

E;dcrlrlﬁ(i)f the above packed six in'a box.

Key Seat Clamps No. 377

Price, 75 cents per pair

These clamps 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
square blades and straight edges as well as rules.
Packed one pair in a box, 6 boxes in a carton.
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6-Inch Rule with Slide No. 380
ENGLISH MEASURE or METRIC MEASURE
Price, $2.00

The slide enables the user to take a series of accurate measurements
against shoulders or flanges. The slide may be used on either side of
the rule or may be removed and the rule used alone.

English Measure rules are 6’ long, 9-16"" wide, and 1-16"’ thick,
with No. 4 Graduation. (See Page 75.)

Metric Measure rules are 15 ¢/m long, 15 m/m wide, and 1 1-2
m/m thick. They are graduated on three corners in millimetres and one
corner in half millimetres.

Slide Caliper Rule No. 385

ENGLISH MEASURE or METRIC MEASURE
Price, $2.50

For measuring small rods, tubing, sheet stock, etc., this tool is very
desirable as the slide enables the user to get quick measurements.

English Measure rules are 4 3-16" long, 1-16” wide, and about
1-16" thick, graduated on both corners in 32ds of an inch. The jaws
are about 3-8”" deep.

Metric Measure rules are 10 ¢/m long, 17 m/m wide, and 1 1-2
m/m thick. They are graduated on one side only in half millimetres on
both corners. The jaws are about 9 1-2 m/m deep.

Each of the above packed six in a box.
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Pocket Slide Caliper Rule No. 388

ENGLISH MEASURE or METRIC MEASURE

Price, $4.00

These rules accurately measure inside and outside diameters. The
nibs of the jaws can be inserted in holes as small as 1-8 of an inch or
3 m/m in diameter.

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

English Measure rules are 3" long, 11-16”” wide, and about 1-8”
thick. One corner is graduated in 32nds” and the slide in 64ths” for
2 1-2". The jaws are 5-8'" long, and, when open, measure up to 2’

Metric Measure rules are 75 m/m 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 measure up to 50 m/m.

Packed six in a box.
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Steel Caliper Rule No. 391

ENGLISH MEASURE or METRIC MEASURE

i g A Hi A

Convenient for use in the stock room, in selecting sheet or bar stock,
wire tubing, etc.

English Measure. The slide of the 3 rule can be drawn out to
measure 2 1-4”, and the slide of the 4’" to measure 3 1-4”".

Metric Measure. The slide of the 75 m/m rule can be drawn out
to measure 50 m/m, and the slide of the 100 m/m to measure 75 m/m.

Graduations
Length ength, 5 3
No. Eil;ﬁ;s;; Il\‘/[efric’ Corner C Engh% Metric Price
1st 8 8

3t 75 m/m 2nd | 16 16 m/mand | $5.00

391 3rd" 1632 32 1-2m/m
4” 100 m/m | |4th | 64 64 gl 830

slide | 3264 64-100 {‘1“4‘“ iy

-2 m/m

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

application.
Button Rule No. 397
Price, $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 80ths of an inch.

Each of the above packed six in a box.
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Pocket Button Rule No. 398

Price, $4.00

This Pocket Slide Caliper Rule or Button Rule is exceptionally con-
venient to use and will {it 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
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.
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Combination Squares, Combination
Sets, and Protractors

Nos. 400 to 461

BROWN & SHARPE Combination Squares and Sets
are accurately made and adaptable to 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 the protractors are accu-
rately fitted and graduated to 90 degrees either side
of zero. They can be set accurately at any angle and
rigidly clamped by a thumb nut.

The round clamping groove allows the blades to be
quickly inserted in the heads. The clamping 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 interfere with the accuracy of the tool.

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

The square heads have wide surfaces and, together
with the blade, make excellent try squares. With the
blade the square head can be used asa depth or height
gauge. The accuracy of the 45-degree angle can be
relied on—it is made correctly.

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 with the
same care and accuracy as our steel rules. All parts
are interchangeable.
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Combination Squares

Nos. 400, 402, 404, 406, 408 and 410

Blades are tempered

| With Hardened Heads With Heads not Hardened
No. Size Price No. B [if‘rice
6 inc $3.90 6 inch $2.40
400 9 " 4.50 402 9 sl 3.00
English | 12 4:80 English |12 &o0
g - 6.00 & 13 1050
2400 6.60 2 FE e 5.40
15 ¢/m 3.90 15 ¢/m 2.40
404 o i 406 A5 o
Metric “ £ Metric “« i
50 6.00 50 4.50
ORI 0.6 608 5.40
15 ¢/m 3.90 || 15 ¢/m 2.40
408 DO 4.50 410 20t 3.00
English and | 30 *¢ 4.80 English and |30 * 3.60
Metric bR 6.00 Metric 5000 4.50
600 6.60 || 160 5.40
R — GRADUATIONS | ol
~ Nos.400 and 402 | Nos. 404 and 406 Nos. 408 and 410
| 1st and 3rd corners: m/m 1st corner: m/m
No.4or 7 | 2nd and 4th corners: 1-2 2nd corner: 32nds’’
See Page 75. m/m 3rd corner: 1-2 m/m
4th corner: 64ths”’

Packed one in a box.
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Combination Squares

Nos. 401, 403, 405, 407, 409 and 411

Without Center Head

Blades are tempered

With Hardened Heads With Heads not Hardened
No. _ Size 7'7Price No. Size Price

4 inch | $2.40 4 inch $1.50
[ 3.00 65 1.80
401 g 3.60 403 e 2.40
English 12 3.90 English [ 3.00
W= ¥e 5.10 [t 3.90
2400 5.70 24 “ | 4.80
10 ¢/m 2.40 10 ¢/m 1.50
a5% 3.00 50 1.80
405 A 3.60 407 204 2.40
Metric S 3.90 Metric 3081 3.00
HO 5.10 S04 3.90
60 5.70 608 4.80
10 c/“m 2.40 10 c/:n 1.50
409 R 411 Al e

English and “ : English and « i
Metiic 30 3.90 Metric 30 3.00
50, 5.10 5080 3.90
60~ 5.70 GORE 4.80

GRADUATIONS

~ Nos. 401 and 403

Nos. 405 and 407

Nos. 409 and 411

No. 4 or

i
See Page 75.

1st and 3rd corners: m/m
2nd and 4th corners: 1-2

m/m

1st corner: m/m

2nd corner: 32nds’”’
3rd corner: 1-2 m/m
4th corner: 64ths’

Packed one in a box.
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Combination Squares

Nos. 412, 414, 420 and 422

Heavy

Blades are tempered

With Hardened Heads ‘ With Heads not Hardened
No ‘ Size Price ‘ i No. ‘ Size Pricei
412 18 inch | $9.60 | 414 18inch | $8.70
Engllsh i 11.10 English 7 10.20
J a2
Enghsh 50 c/m 9.60 English 50 c/“m 8.70
and Metric L 1110 and Metric | 60 ‘ 10.20
L RS Sl =S - . - Lo
7 GRADUATIONS & il
Nos. 412 and 414 ' Nos. 420 and 422

No. 4
See Page 75.

| 1st corner: m/m

| 2nd corner: 32nds’’

{ 3rd corner: 4 m/m
4th corner: 64ths’’

Packed one in a box.
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Combination Squares

Nos. 413, 415, 421 and 423

Heavy
Without Center Head

Blades are tempered

With Hardened Heads With Heads Not Hardened
No. Size ) Price No. I Sz | Price
413 18 inch | $7.20 415 18 inch $6.60
English D4 8.70 English A0 8.10
421 2 423 50 6t
English 50 c/‘fn 7.20 English 6 c/‘fn -00
and Metric 60 8.70 and Metric 0 8.10
GRADUAT}(;NS it
Nos. 413 an({/;ls Nc;s 421 an(i 423
1st corner: m/m
No. 4 2nd corner: 32nds’’
See Page 75. 3rd corner: 4 m/m
4th corner: 64ths”’

Packed one in a box.
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Combination Sets

Nos. 425, 426, 429, 430, 433 and 434

anerir- %de of Head,
Showing Level

Blades are tempered

~ With Hardencd qulare and With Square and Center
Center Heads ‘ Heads Not Hardened
No. Ll VSizel | i Pricer | No. Size | Price
9inch | $7.50 || 9inch | $6.00
425 12100 808801 426 280" 6.60
English LGS 9.00 English 18 . 7.50
|24 % 9.60 AR 8.40
20 ¢/m 7.50 20 ¢/m 6.00
429 30 7.80 430 SO 6.60
Metric 50 & 9.00 Metric 500 7.50
60 * 9.60 60 - | 8.40
433 gg c/‘}n Zgg ‘ 434 ‘ 20 (-/m ‘ 6.00
2 i | 30 6.60
English ) 50« 9.00 English | 50 « 7.50
and Metric 60 9.60 ‘ and Metric J‘ 60 8.40
\ GRADUATIONS } o
Nos. 425 and 426 | Nos. 429 and 430 Nos. 433 and 434
| 1st and 3rd corners: m/m 1st corner: m/m
No.4or 7 2nd and 4th corners: 1-2 2nd corner: 32nds’”’
See Page 75. | m/m 3rd corner: 1-2m/m

4th corner: 64ths"’

Paeked one in a box.
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Combination Sets

Nos. 427, 428, 435 and 436
Heavy

Reverse Side of Head,
Showing Level

Blades are tempered

With Hardened Square and With Sqﬁe?e and Center
Center Heads Heads Not Hardened
No. Size Price No. Size | Price
427 18 inch | $13.20 428 18 inch $12.60
English 24 14.40 English 24 % 13.20
435 50 ¢/m 13.20 436 50 ¢/m 12.60
English and | 60 < 14.40 || English and | 60 * 13.20
Metric Metric
GRADUATIONS

Nos. 427 and 428 ‘ Nos. 435 and 436

1st corner: m/m
2nd corner: 32nds’’
3rd corner: 1-2 m/m
4th corner: 64ths’’

No. 4
See Page 75.

Packed one in a box.
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Combination Sets
Nos. 438, 439, 442, 443, 446 and 447

With Reversible - Protractor Head

Reverse Side of Head,
Showing Level

Blades are tempered

With Hardened Square and With Square and Center
Center Heads Heads Not Hardened

No. Size Price No. Size Price
9 inch | $8.70 9inch | $7.20
438 120 9.00 439 12 7.50
English | G 10.20 English LGaE 8.70
240 & 10.80 24,70 9.60
20 ¢/m 8.70 20 ¢/m 7.20
442 Al 9.00 443 S ORN 7.50
Metric O 10.20 Metric S0 8.70
605 10.80 G 9.60
446 Thm Jeddd 447 g0 B maial

English - « § English N i
and Metric 50 10.20 and Metric 50 8.70
60 “ 19.80 60 9.60

| | GRADUATIONS
Nos. 438 and 439 | Nos. 442 and 443 Nos. 446 and 447
1st and 3rd corners: m/m Ist corner: m/m
No. 4 or 7 2nd and 4th corners: 14 2nd corner: 32nds”’

See Page 75. m/m 3rd corner: 14 m/m

4th corner: 64ths”

Packed one in a box.
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Combination Sets

Nos. 440, 441, 448 and 449

Heavy

With Reversible Protractor Head

Reverse Side of Head,
Showing Level

Blades are tempered

With Hardened Square and With Square and Center
Center Heads Heads Not Hardened
No.  Size | Price No. Size | Price
440 18 inch | $14.10 441 18 inch | $13.20
English 24,58 15.60 English 24t 14.40
448 449
T 50 ¢/m 14.10 5 50 ¢/m 13.20
English and | s English and 6
Mctric ‘ 60 15.60 NMotric 60 14.40
GRADUATIONS
Nos. 440 and 441 o Nos. 448 and 449 =
Ist corner: m/m
No. 4 2nd corner: 32nds”
See Page 75. . 3rd corner: 4 m/m
& 4th corner: 64ths” i

Packed one in a box.
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Protractors

Nos. 450, 452 and 454

Reverse Side of Head;
Showing Level

Blades are tempered

= 7 No. ~ Size Price
9 inch $4.50
450 1Dl 5.10
English 1O 6.00
24 6.90
20 centimetres 4.50
452 30 5 5.10
Metric 50 5 6.00
60 it 6.90
20 centimetres 4.50
454 30 i 5.10
English and Metric 50 2 6.00
60 & 6.90
GRADUATIONS
No. 450 No. 452 No. 454
No. 4 or 7 Ist and 3rd corners: m/m 1st corner: m/m
See Page 75. 2nd and 4th corners: 1-2 2nd corner: 32nds”’
m/m 3rd corner: 1-2 m/m
4th corner: 64ths’”

Packed one in a box.




BROWN & SHARPE MFG. CO. 99

Protractors

Nos. 451 and 455

Heavy

Reverse Side of Head,;
Showing Level

No. Size Price
451 18 inch $8.40
English 245 9.60
455 50 centimetres 8.40
English and Metric 60 b 9.60
GRADUATIONS
No. 451 No. 455
1st corner: m/m
No. 4 2nd corner: 32nds”’
See Page 75. 3rd corner: 1-2 m/m
4th corner: 64ths’’

Packed one in a box.
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Protractors
Nos. 456, 458 and 460

With Reversible Protractor Heads

Reverse Side of Head,
Showing Level

Blades are tempered

No. Size Price

9 inch $5.40
456 28 5.70
English e 6.90
24, ; [ESO5NS
20 centimetres 5.40
458 30 e 5.70
Metric 50 > 6.90
EBLr o R T el A i il i 00 i Wi T
20 centimetres 5.40
460 30 it [ 5.70
English and Metric 50 i ‘ 6.90
60 e e e ) 7.50
GRADUATIONS
No. 456 " No. 458 T e 480 1
No. 4or 7 1st and 3rd corners: m/m 1st corner: m/m
See Page 75. | 2nd and 4th corners: 1-2 2nd corner: 32nds’’
m/m | 3rd corner: 1-2 m/m
| 4th corner: 64ths”

Packed one in a box.
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Protractors

Nos. 457 and 461

Heavy
With Reversible Protractor Head

Reverse Side of Head,
Showing Level

Blades are tempered

No. : [ Size Price
|
457 18 inch $9.00
English DA i 10.20
461 50 centimetres 9.00
English and Metric % 10.20
- GRADUATIONS
No. 457 No. 461
1st corner: m/m
No. 4

2nd corner: 32nds”’
3rd corner: 1-2 m/m
4th corner: 64ths’’

See Page 75.

Packed one in a box.




102

BROWN & SHARPE MFG. CO.

FOR COMBINATION SQUARES, COMBINATION SETS

Separate Parts

AND PROTRACTORS

Price of Price of Price of Price of
o Blades | Square Heads Center Heads Protractors
e Tem- Not ‘ Hard- Not Hard- Dlain Re-
pered Hardened ened |Hardened | ened versible
4" or 10 ¢/m $0.90 | $1.20 |$1.50
6 or 15 ¢/m 1.20 1.50 2.10| $1.20 | $1.50
9”” or 20 ¢/m 1.50 1.50 2.10 1.50 1.90 | $3.25 | $4.20
12”” or 30 ¢/m 1.90 1.90 2.40 1.50 1.90 | 3.25| 4.20
18" or 50 ¢/m 3.00 1.90 2.40 1.50 1.90 | 3.25| 4.20
24" or 60 ¢/m 3.90 1.90 2.40 1.50 1.90 | 3.25| 4.20
18” or 50 ¢/m Hy. | 3.90 2.70 3.50 2.40 | 2.70 | 4.50| 5.10
24/" or 60 ¢/m Hy. | 5.40 2.70 3.50 2.40 | 2.70 | 4.50| 5.10
Scribers o 20c. each
Level Glasses . . L At 20c¢. each
Level Glasses and setting same . 45c¢. each

Bevel Protractor No. 492

The half circle is divided into degrees

No. Length (I)fmsl-}ieiing Arm, Pros
6 $10.00
492 10 10.50

Packed one in a box.




A Few Uses of the Bevel Protractor
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Improved Bevel Protractor No. 493

Patented May 9, 1911

Protractor with 6" blade Price, $10.50 In Leather Case, $12.30
Protractor with 12" blade Price, 11.75 In Leather Case, 13.75

Protractor with both

6" and 12" blades } ...Price, 12.50 In Leather Case, 14.50

Adapted for all classes of work where angles are to be laid out or
established which do not require such a fine degree of accuracy as is
possible with a Protractor having a Vernier.

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 over an arc of 180° read-
ing 0 to 90° from each extremity of the arc. It turns on a large central
stud, which is hardened and ground, and can be rigidly clamped in any
position after setting.

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

Packed one in a box.
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Method of Reading the Vernier

On Improved Universal Bevel Protractor

HE Vernier indicates every 5 minutes (5"), or one-twelfth of a degree.
Each space upon the Vernier is 5 minutes 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
minutes.

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 number 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 8th line
on the Vernier coincides with a line upon the true scale asindicated by*.
Multiplying 8 by 5, the product, 40, is the number of minutes to be
added to the whole number of degrees, thus indicating a setting of 12
degrees and 40 minutes (12° 40").
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Improved Universal Bevel Pretractor

No. 495

Patented May 9, 1911

Protractor with 6" blade Price, $18.50 In Leather Case, $20.50
Protractor with 12" blade Price, 19.75 In Leather Case, 22.00

Prg[t’r:s:;ioizwnli)lllal:;;tsh } ...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” thick, can be moved back and forth its
entire length and clamped independently of the dial.

Packed one in a box.
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Improved Universal Bevel Protractor

No. 496

WITH ACUTE ANGLE ATTACHMENT
Patented May 9, 1911

Protractor with 6" blade Price, $22.50 In Leather Case, $24.50

Protractor with 12" blade Price, 23.75 In Leather Case, 26.00
> ith b A

Prg’ifr:;floi'zwﬁli;)lla d(::tsh } ...Price, 24.50 In Leather Case, 26.75

The Improved Universal Bevel Protractor with Acute Angle Attach-
ment is designed for all classes of work where angles are to be laid out
and, with the attachment, extremely small angles can be easily and
quickly established. Alignments are correct, and workmanship through-
out the best.

One side of the tool is flat, thus permitting its being laid flat upon the
paper or work. The dial is accurately graduated to degrees the entire
circle, the graduated surface being depressed, thus protecting the
graduations from wear.

A Vernier, which reads to 5 minutes or one-twelfth of a degree, adds
materially to the fineness to which angles can be laid out. A small thumb
pinion is furnished for securing extremely fine adjustments. It is in-
serted in the back of the protractor and engages with a gear which
swings the dial in either direction.

The blade is about 1-16” thick, can be moved back and forth its
entire length and clamped independently of the dial.

Packed one in a box.
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Universal Bevels

No. 498

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 in the
blade. The 1 1-4"" bevel is particularly useful on very small work.

No | Length of Head Width of Head e
q and Tongue, Inches and Tongue, Inches | rico
11-4 1-4. $2.40
498 3 5-8 ‘ 2.40

Improved Universal

Bevel No. 499

Price, $2.00

The case is 3"’ long and is solid on the top for 1 1-2" from the square
end, which forms a rest under the blade where work may be placed and
accurately fitted.

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

Price, $2.50

With this tool it is possible to transfer any angle from one surface to
another. It 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” long and has a stud riveted to it which 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 60° and on the other end to 30°.

Packed one in a box.
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Draughtsmen’s Protractor No. 510
Price, $10.00 In Leather Case, $12.50

Length of blade, 8 1-2//

Can be quickly set to any angle, used either side up and on either of
the two outside edges of the frame. It can be used to advantage in
dividing a circle, transferring angles or laying off a given angle, without
resetting, on either side of a line.

The Vernier reads to five minutes.

This Protractor forms a convenient extension of a T square and
frequently takes the place of 45° and 60° triangles.

l Packed one in a box.
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Table for Use with Draughtsmen’s

Protractor

Table for Dividing Circles

or Laying out Geometrical Figures

No. of

| Included Angles at Center Angles for Sides
Sides Angle of Circles of Figures
3 120 30° 305
4 90° 45° 45°
5 25 18°-54° 36°-72°
6 60° 30° 30°
8 45° 45° 2281304
10 36° 54°-18° 18°-54°
12 30° 60° 15°-45°
14 25° 43’ | 64° 17-38° 34/-12° 51’ 12° 51'-38° 34/-64° 17’
16 2280308 67° 30'-45° 11°.15/-332 45/
18 20° 70°-50°-30°-10° 10°-30°-50°-70°
20 13> 72°-54° 9°-27°-45°
24 152 75°-60°-45° 7° 30'-22° 30'-37° 30’
Tapers per Foot
and Corresponding Angles
fLaner Included Angle with Loncr Included | Angle with
Pel_rng}:) (?St’ Angle Cc?ngt,:rvl‘:itne Pf";cl;;(égt' Angle Center Line
1-8 0°-36’ 0°-18’ i - 4°-46' 2°-23’
14 1-12 0 -36 11-2 7 -09 3 -35
5-16 1-30 0 -45 13-4 8 -20 4 -10
3-8 1-47 0 -54 2 9 -31 4 -46
7-16 2 -05 1 -02 21-2 11 54 5 -57
1-2 2 -23 1-12 5 14 -15 7 -08
3-4 3 =35 1 -47 31-2 16 -36 8 -18
15-16 4 -28 2 -14 4 18 -55 9 -28
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Improved Scales for Draughtsmen

No. 517

These Scales are of steel, nickel plated, and of a design combining
lightness with strength. A 12’ scale weighs but 2 1-2 oz. The under side
of the scale is beveled, thus bringing the graduated side close to the
work, a distinct advantage in laying out work accurately. Each scale is
graduated on the two upper edges for its entire length and each gradua-
tion is the same for the full length of the rule, thus eliminating the con-

fusion caused by many dissimilar graduations on one edge.

Length,
No. Inches

Graduation Price

6
6
6
517 12
12
12

On one edge 1-64" other edge 1-100”  $1.70

On one edge 1-32" other edge 1-64” | 1.70
On one edge 1-16” other edge 1-32” | 1.70
On one edge 1-64" other edge 1-100" 2.00
On one edge 1-32" other edge 1-64" 2.00

On one edge 1-16" other edge 1-32"" I 2.00

Special Scales Made to Order
Prices on Application

Packed one in a box.
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Draughtsmen’s Steel Straight Edges
No. 525

Straight Edges are convenient for laying out long angular lines on full
size drawings of machines, etc. They are made of tool steel, accurately
ground, light and easy to handle.

No. Length, Inches ‘Width, Inches | Tlﬁ(l:)l{);g:;,mlitcehes Price
15 11-4 3-64 $2.30
18 11-2 [ 3-64 2.60
24 11-2 ‘ 3-64 3.00
30 13-4 3-64. 4.00
525 36 2 1-16 5.25
42 21-4 1-16 6.50
48 21-2 1-16 8.00
60 2 3-4 5-64 12.00
72 234 ‘[ 5-64 15.00

Beveled Steel Straight Edges No. 526

These straight edges are made relatively thick, to insure rigidity.
They are beveled on one edge only, the beveled edge being 1-16"" in
thickness.

No. Ifangth, Inches ‘Width, Inches Thickness, Inches Price
12 13-8 EET © $3.00
18 13-4 3-16 4.40
24 2 1-4 6.75

526 36 3 1-4 11.50
48 3 1-4 16.25
60 31-8 9-32 22.00
72 31-8 9-32 : 32.00
Each of the above packed one in a package.
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Hardened Steel Straight Edges No. 527

These Straight Edges are hardened on the edges only. They are very
serviceable where hard and continued use is required of them.

Length, Inches

These Straight Edges are not hardened.

No. Width, Inches 'l'l]ﬁﬂﬁggg,lrﬂ?éﬁes Price
37-8 15-16 1-16 $1.00

51-2 11-8 5-64 1.50

7 13-8 5-64 1.5

10 3-4 13-4 5-64 3.00

597 13 3-4. 2 1-16 5-64 4.00
37 217-16 5-64 6.00

20 27-8 7-64 7.00

27 3 7-64 9.00

33 3 1-4 1-8 12.00

39 3 5-8 1-8 15.00

528

No.

Length, Inches

Approximate

Width, Inches Thickness, Inches Price

6 il 5-64. $0.75

9 11-16 5-64. 1.25

12 11-4 5-64. 1.75

18 11-2 3-32 2.75

528 24 2 3-32 4.00
36 21-2 7-64 6.50

48 5 7-64 11.00

60 9 1-8 16.00

794 3 1-8 22.00

Each of the above packed one in a package.

L
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T

Toolmakers®’ Knife-Edge Straight Edges
No. 530

For work requiring extreme accuracy, the knife-edge straight edge is
commonly 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. Thisline 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 angles with the surface being tested.

No. | Length, Iuchres ‘Width, I;ches Price
2 1-4 13-16 $3.30
314 13-16 4.50
530 41-2 13-16 5.70
6 1-4 13-16 8.40

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

Price
Test bar ih cloth-eovered cases s ey o Ll e 0 e 18480
Leather casefforicompleteisetismioa a2 010 55 ok B 8 S ios
Cloth-covered casefor testibam .o 4l i, e s siaes 1430
Cloth-covered case for single straight edge........... o sieise dmisaia it s

Packed one in a box.
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Toolmakers’ Knife-Edge Straight Edge
Set No. 531

Price, Complete in Leather Case, $25.20

Consists of Glass Test Bar and 4 Straight Edges, 1 each, 2 1-4”,
3 1-4”, 4 1-2" and 6 1-4" long.

Narrow-Edge
Straight Edge
Set No. 536

Consists of six Narrow-Edge
Straight Edges, of tempered
steel, being 5-64"" thick and
1| 19-32" wide. They are 1-2”,
3-4", 1, 11-4", 11-2" and
2" long.

$4.50
Price, Complete in Leather Case, m/

Each of the above packed one set in a box.
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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 Wooden Cases for protecting the Squares

when not in use can be furnished when desired. For
prices, see following list.

Length of Blade, Length of Beam, | & rice of
o L b = gtlr“’hes,, i ,,,gI,nCl}f’L, Sl j,rl,ce sl ,P,C"-‘:e iy
11-2 19-16 $3.60 $2.25
3 27-16 4.50 2.25
4 1-2 39-16 6.90 2.50
540 6 43-8 9.00 2.50
‘ 9 5 5-8 13:50 71 1 298
12 71-8 18.00 | 3.00
el 8 3-16 30.00 | 4.00
s e 10 1-4 | 3450 |  4.50
Improved

Hardened Cast Steel Try Squares No. 541

The construction of large Try Squares has been improved
by securing the blade to the beam by means of screws, where-
by they are made more permanent and accurate and can be
more readily and economically repaired.

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

The screws should be adjusted only at our works.

Price includes a Substantial Wooden Case.

No. ;n;\ of Blade, Lm;h; 7 VLengi of Beatlljlnchgs _ | Price
24 13 1-8 $51.50
541 30 16 1-4 68.50
| L AT 2 1 | M o i 8500 2

Each of the above packed one in a box.
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Steel Squares with Beveled Edges No. 542

Hardened

Designed for all classes of work where the requirements
are most exacting. The blades are beveled on both edges of
each side, furnishing practically a line contact with the
work. The beams and edges of the blade are hardened and
accurately ground for parallelism.

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

Length of Blade, Inches | Length of Beam, Inches Price | PriceofCase
11-2 1 9-16 $4.20 $2.25
542 3 2 7-16 5.70 2.25
4 1-2 3 9-16 8.40 2.50
6 4 3-8 11.40 2.50

Graduated Steel Squares No. 544

Not Hardened

The length of blade, as given, is the extreme length of the
outside edge. It is graduated to 32ds of an inch on one
corner of each side.

Substantial Wooden Cases for protecting the 9" and
12" squares when not in use, can be furnished when desired.
For prices, see following list.

No. | Length of Blade, Inches | Length of Beam, Inches

Lo Price i Price of Case
i g o $3.90
e 5.70
544 6 3 3-4 7.50
9 5 12.00
B 12 6 1-16 14.40

Each of the above packed one in a box.
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Thin Steel Squares No. 547

Graduated

The 2”” and 3" squares are graduated in 16ths and 64ths of
an inch on one inside and one outside corner of one side and
similarly to 32ds and 64ths on the other.

The 4”7, 6, 8", and 10" are graduated on both sides to
16ths and 32ds of an inch.

Packed as follows: 2" to 6/, inclusiire, six in a box; 8" and

10", one in a package.

Designed to meet the wants of those desiring a more accurate

Steel Square
For Millwrights No. 550

Price, $17.00

tool than the ordinary carpenter’s square.

Both blades are 5-32” thick at the corner where they unite,
and taper down to 1-16'’ at their ends. They have similar gradua-
tions on both sides, one inside and outside corner being graduated
in 8ths and the other inside and outside corners graduated in
16ths. One inside and outside corner of one side has the first inch
graduated in 64ths and the second inch in 32ds and similarly

Long blade, 24" long, 2" wide
Short blade, 18" long, 1 1-2” wide

on the other side.

Packed one in a package.

No. LengLI}l]] ggeglade, Widt}mng}fl EElade, Brice
2 1-2 $2.10

45 5-8 2.70

4 3-4 3.60

547 6 1 5.10
8 11-8 6.60

10 114 . o010
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Die Makers’ Square No. 552

Price, $4.50

This square is a tool
with which die clearances
are quickly and easily ob-
tained and is also very use-
ful to the pattern maker for
getting angles and drafts
on patterns.

The blade can be set
for any angle up to 8 de-
grees either side of the
zero.Whensoset the gradu-
ation on the pointer takes
the same angle as theblade
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 5/8ths 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"" long,
5-8’" wide, and 3-8’ thick.

Packed one in a box.
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Adjustable Square No. 554

((Square TIEHEL Sy seln DB S BB S R $3.60
Price{ Square, with either bevel or narrow blade . .. ....... 3.90
Square, completel, . . Rl L e s 4,20

Square sent complete unless otherwme 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 are so held in the beam as to insure accuracy between the
blade and the body.

The blade with the beveled ends can be used to advantage in check-
ing angles, establishing 60 and 45 degree angles, and checking thread
tools. It finds a large variety of uses around the shop. The narrow blade
is graduated on one side in 32nds of an inch and can be used in small
holes where an ordinary try square could not be used.

Packed one in a box.
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Caliper Squares
Nos. 560, 561 and 562

HE Caliper Squares, listed on the following page, are convenient

for a large class of work where extreme accuracy is not required,
and are also valuable for use in duplicating work when the number of

pieces will not warrant the expense of fixed gauges.

One jaw, or measuring point, is fixed, being an integral part of the
bar, the other is carried by a sliding head that may 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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Cahper Squares No. 560
N Sira Le}ngth of 3 Wldéll'l ofd Pr}n\cg Without Pr(llce V;Vnh ' Pnoe
A S5 4 aws sed, justi
B | dodis | ey | JeweCleal | "Adiorting || ‘Adjusting \ e
|
4 112 14 $9.00 $10.20 | $1.7
560 6 2 1-4 10.80 13.20 ‘ 2.0
9 314 3-8 15.00 17 40 3.0

Graduation—One side in 64ths, other side in 100ths of an mch

Caliper Squares No. 561

METRIC MEASURE

No. “

b«

561 }

|

Size,
m/m

100
150
250

Graduation—One side in half millimetres, other side in millimetres.

Length of ‘Width ofi ;’rice ‘Without . 7IV’7rice7With 7;r;ce
Jaws, Jaws Closed, Adjusting Adjusting of
m/m m/m Screw Screw Case

38 6 $9.00 $10.20 $1.75

50 6 10.80 13.20 2.00

380 10 15.00 17.40 3.00
=3 PSR

Caliper Squares No. 562

ENGLISH AND METRIC MEASURE

7 I:éngth of 7L<;ngth of g Price Pri(;e 3

English Metric Length of Width of Without | With Price

No. Gradua- | Gradua- Jaws Jaws Adjust- | Adjust- of
tion, tion, ing ing Case

Inches m/m Inches m/m | Inches m/m | Screw Screw

4 100 11-20r38 | 1-4or 6 $9 00 ($10.20 | $1.75
562 6 150 |2  or50 | 14or 6 |[10.80 | 13.20| 2.00
9 250 31-40r80 | 3-80r 10 | 15.00 | 17.40| 3.00

Graduation—Omne side in half millimetres, otherside in 100ths of an inch.

Each of the above packed one in a box.
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Description of the Vernier and Its Use

1 l Scale 2
3y 4

| 1 2 5
L m mlmln nm

n
[ ||||||| Il‘

0 5 10 20 25

Yernier

N the bar of the instrument is a line of inches numbered

0, 1, 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 (called a Vernier, 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 difference 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,
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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
value 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 (1.206").

How to Read inside measurements 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 the 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
12”7 and 24’" Verniers, three-tenths or three hundred thou-
sandths (.300) of an inch, and with the 36", one-half or five
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/m to the 300 m/m, and 600 m/m Calipers, and 12.70
m/m to the 900 m/m Caliper.
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. Vernier Calipers

Nos. 570, 571 and 572

THE Vernier Caliper shown in the lower left corner of the page
was invented by Jos. R. Brown in 1851, and, as far as is known, was
“the first practical precision tool within the reach of the ordinary
mechanic.”

The Vernier Calipers listed on the opposite page (with the exception
of No. 572) take inside as well as outside measurements direct. They are
graduated to read on one side for outside, and on the other side for inside
measurements. This feature enables the user to read either inside or
outside measurements direct from the caliper without calculation.

With the English and Metric Caliper, No. 572, it is necessary to add
the thickness of the measuring points to the caliper reading for inside
measurements.

The jaws are hardened and ground. Points are placed on the bars and
slides so that dividers can be set to transfer distances.

A 1-4” Standard Internal Cylindrical Gauge is furnished when de-
sired, for testing the accuracy of the adjustment of the Caliper. Price
of Standard, $4.50 extra.

The first and original Vernier Caliper, so far as
is known, invented in 1851,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.

Length _01' on et o Approximat@Width Price With | Price With-
No. G!’Iﬂ';icll}ﬂ}tslon, g'Im:hes of Jalv;ll sc}(;z lsosed, Case out Case
6 114 1-4 $26.75 $24.00
570 12 214 3-10 34.00 30.00
24 21-4 3-10 49.00 42.00
36 2 34 1-2 87.00 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.

Length of |1 o th of Jaws, | Approximate Width|p o wigh | Price With-
No. G“::v(:\h;:\hon, gm/m of Jav;'z /(x:nlosed, Case out Castg
150 31 6 $26.75 $24.00
571 300 57 6 " 34.00 30.00
600 57 6 49.00 42.00
900 69 12 87.00 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.

Each of the above packed one in a box.

Length of Length of |Approximate Width Price Withi Price With-
No. Grad y Jaws, f Jaws Closed,
;. In::ilxlelsmtr;f/n m Iuch:swsm /m Ionch(::;vs 0?1(1: /m Case out Case
6or 150 |1 1-40r31 1-4 or 6 $26.75 $24.00
572 12 or 300 | 2 1-40r 57 3-10o0r 8 34.00 30.00
24 or 600 | 2 1-40r 57 3-10or 8 | 49.00 42.00
e 36 or 900 | 2 3-4 or 69 1-2 vori3 87.00 72.00

All Vernier Calipers listed on this page are furnished in cases, unless
otherwise ordered.
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Depth of Gear Tooth Vernier Caliper
No. 573
For Determining Accurately the Depth of Gear Teeth
ENGLISH OR METRIC MEASURE

Price, in finished wooden case, $34.00
Price, without case ............. 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 measuring 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
measurements.

Graduated on one side only.

Depth of jaws, 1 7-8” or 46 m/m. Width of measuring surface, 1/32"/
or 8/10 m/m.

Packed one in a box.
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Thread Tool Verniers No. 576

ENGLISH AND METRIC MEASURE

60° Thread Tool Vernier, in Leather Case, $26.75
55° Thread Tool Vernier, in Leather Case, $26.75
29° Thread Tool Vernier, in Leather Case, $26.75

Price Without Case, $25.00
Furnished 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 number of gauges 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
bottoms on the hardened steel strip in-
serted in the blade and the sides rest
against the jaws of the tool.

The jaws or measuring surfaces are
carefully hardened and ground, the angle
being carefully tested for accuracy. The
Vernier reads in thousandths of an inch
on one side of the 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 one in a box.
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Thread Tool Gauges No. 577

LT

60° Worm Thread Tool Gauge, $6.75
55° Worm Thread Tool Gauge, 6.75
29° Worm Thread Tool Gauge, 6.75

Leather Case, Price, $1.75

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 clamped
by the knurled screw and set for the width of the point or flat of the
tool for the required pitch. The thread tool is then ground until the
point bottoms and the sides rest against the jaws of the tool.

The jaws or measuring surfaces are carefully hardened and ground,
the angles being carefully tested for accuracy.

These gauges cover all pitches and eliminate the necessity of keeping
a large number of individual gauges on hand.

Packed one in a box.
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Gear Tooth Verniers Nos. 580 and 581

No. 580 No. 581
ENGLISH MEASURE METRIC MEASURE
Reads to thousandths of an inch ~ Reads to fiftieths of a millimetre
20 diametral to 2 diametral pitch  11/4 m/m to 12 m/m module
Price, in Leather Case. .. .$42.75 Price, in Leather Case.. . .$42.75
Price, without Case. .. ... 40.00 Price, without Case ..... 40.00
10 diametral to 1 diametral pitch  21-2 m/m to 25 m/m module
Price, in Wooden Case...$63.00 Price, in Wooden Case. . .$63.00
Price, without Case. ..... 60.00 Price, without Case ..... 60.00
Furnished in case unless otherwise ordered.

For the purpose of accurately measuring
the thickness at pitch line or chordal thick-
ness of gear teeth and the distance from the
top of the tooth to the chord. By the use of
this Vernier, compensation may be made for
variation or error in size of blank when setting
for distance from top to pitch line of tooth.

The thickness of the tooth at pitch line
and the addendum are measured respectively
by a jaw and tongue which move upon the
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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Vernier Height Gauges No. 585

THE Vernier Height Gauge brings a
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,
ete.

A combination marker and extension is
furnished for the movable jaw and is very
handy for scrlblng lines on the work.

The 10” Gauges, both English and
Metric, are graduated to read inside as
well as outside measurements direct from
the bar.

10" Gauge 18" Gauge
Base, 3" long, 1 1-4"" wide Base, 5" long, 2" wide
3-4"" high. 7-8"" high.




BROWN & SHARPE MFG. CO. 133

Vernier Height Gauges No. 585

ENGLISH, METRIC, OR ENGLISH AND METRIC MEASURE

10" Height Gauge
Price, in Leather Case, $41.00
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 1 1-8'/
to 10” by thousandths of an inch.

Metric Measure. Graduated to read on one side, between the
Jjaws, from 0 to 25 ¢/m, and on the other side, outside the jaws, from
28 m/m to 25 ¢/m by 50ths of a millimetre.

English and Metric Measure. Graduated to read on one side
from 1 1-8” to 10” by thousandths of an inch, and on the other, from
28 m/m to 25 ¢/m by 50ths of a millimetre. Both these measurements
are outside the jaws.

18” Height Gauge
Price, in Wooden Case, $95.00
Price, without Case . ... 90.00
Furnished in Case unless otherwise ordered.

English Measure. Graduated on one side only to read from 1 1-2”
to 18” by thousandths of an inch.

Metric Measure. Graduated on one side only to read from 40 m/m
to 46 ¢/m by 50ths of a millimetre.

English and Metric Measure. Graduated to read on one side from
1 1-2 t0 18" by thousandths of an inch, and on the other, from 40 m/m
to 46 ¢/m by 50ths of a millimetre.

Each of the above packed one in a box.
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Height Gauge Attachment No. 598

For Use with Inside 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 grooves 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.
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Vernier Depth Gauge No. 600

ENGLISH, METRIC, OR ENGLISH AND METRIC MEASURE

Gauge with 6 blade %

[In Leather Case, $16.25

PﬁcelWithout Case, 14.50 |

Gauge with 6" and 12" blades

. _[In Leather Case, $24.55
Pnce{Without Case, " 792130

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 1-4” or 7 m/m
wide. The six-inch blade allows measure-
ments to be made 3 1-2” or 88 m/m deep
and the 12”7 blade 91-2” or 238 m;m
deep.

English Measure. Graduated on the
front to read in 64ths of an inch on one
corner, and, by means of a Vernier, in
thousandths of an inch on the other.

Metric Measure. Graduated on the
front to read in half-millimetres on one
corner, and, by means of a Vernier, in
50ths of a millimetre on the other.

English and Metric
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.

Measure.

Packed one in a box.
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Micrometer Depth Gauge No. 605

ENGLISH MEASURE
Range, 0 to 2 1-2"
by thousandths of an inch

METRIC MEASURE
Range, 0 to 63 m/m
by hundredths of a millimetre

2" Base, Price, $8.75
Leather Case, $1.25
4" Base, Price, $9.50
Leather Case, $2.00

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
1-2" adjustment of the rod to be quickly
and positively made.

The base is about 7-16” thick and to-
gether with the point of the rod, is
hardened.

Packed one in a box.
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Micrometer Depth Gauge No. 607

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to 3"’ Range, 0 to 75 m/m
by thousandths of an inch by hundredths of a millimetre
2 1-2"" Base
Price, $9.00;With Ratchet Stop, $9.50; Leather Case, $1.80

4" Base
Price, $11.50; With Ratchet Stop, $12.00; Leather Case, $2.20

Micrometer Depth Gauge No. 607 is a serviceable and dependable
tool of a design which makes it at once practical and desirable.

The Mlcrometer Screw has a movement of 1" 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 Gaugc through a

hole in the Micrometer Screw.

The rods measure from 0 to 17, 1” to 2. and 2” to 3", Enghsh
Measuare, or 0 to 25 m/m, 25 m/m to 50 m/m and 50 m/m to 75 m/m

Metric Measure.

Packed one in a box.
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Universal Depth Gauge No. 610

ENGLISH MEASURE or METRIC MEASURE
. Range, 0 to 3 1-8" Range, 0 to 95 m/m

Price, $5.00

This depth gauge is especially handy
to toolmakers and diemakers 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 the barrel forces
the blade against the bottom of the
hole or recess to be measured, and a
clamp nut at the top of the barrel
clamps 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 Tempered Steel

5 Rule, furnished with either No. 10 or
} 11 graduation.

The blade of the Metric Measure
gauge is a 15 centimetre Narrow Tem-
pered Steel Rule, graduated in milli-
metres on one side, and in half milli-
metres on the other.

Packed one in a box.

& SHARD]
By PoL
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Spring Depth Gauge No. 612

2" Base Price, $4.00

4" Base Price, $5.00

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 rod being
hardened.

Measures to 3" in depth.

Packed one in a box.
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Spring Depth Gauge No. 613

Price, $5.00

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.

SHARPE MEG. CO.

Packed one in a box.
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6 In. Rule Depth Gauge No. 615

ENGLISH MEASURE
Range, 0 to 4 1-2"

METRIC MEASURE
Range, 0 to 113 m/m

Price, $1.50

The head 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
Measure gauge is a 15 ¢/m
Narrow Tempered Steel Rule
graduated in millimetres on
one side and half-millimetres
on the other.

Packed one in a box.
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Universal Surface Gauges

Nos. 620, 621 and 622

OUR line of Surface Gauges has been so designed that a wide range
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 at the

boss on the base. The fine adjustment can then
be used to obtain the exact setting.

The base is of a form most convenient
to handle. A V-shaped groove in the bot-
tom especially adapts it for cylindrical
work. It 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 a depth gauge.
For small work the
spindle may be re-
moved and the
scriber inserted
in the spindle
swiveling
bolt where
it is readi-
ly adjusted.
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Universal Surface Gauges No. 620

No. ’ Price
620A With 4" Spindle, Base Not Hardened................$3.50
620B With 4" Spindle, Base Hardened. ......... S 4,10

Size of Base, 2 1-4"" x 1 1-2"

Universal Surface Gauges No. 621

No. Price
621A With 9” Spindle, Base Not Hardened................ $3.50
621B With 9" and 12" Spindles, Base Not Hardened.. . ... . 4.00
621C  With 9” Spindle, Base Hardened.................... 4.75
621D With 9” and 12” Spindles, Base Hardened. .......... 5.25

Size of Base, 3 1-3" x 2 1-2”

Universal Surface Gauges No. 622

Heavy Base
No. Price
622A With 12" Spindle, Base Not Hardened............... $4.15
622B With 12" and 18" Spindles, Base Not Hardened...... 4.75
622C  With 12” Spindle, Base Hardened................... 5.40
622D With 12” and 18” Spindles, Base Hardened.......... 6.00

Size of Base, 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, $4.50

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 14" to 814". The base,
slide and extension are made of high
quality steel and hardened and ground.

Packed one in a box.
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Screw Pitch Gauge No. 630

“V” Threads
22 Pitches, 9 to 40
Including Pipe
Thread Pitches

Price, $1.25

The shape of the blades of Brown & Sharpe Screw Pitch Gauges
adapts them for the threads of nuts as well as of screws. The arrange-
ment of blades, hinged on each end of the case, enables the mechanic to
quickly select the desired 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,
11 1-2, 12, 13, 14, 15, 16, 18 and 20 on one end and 22, 24, 26, 27, 28,
30, 32, 34, 36, 38 and 40 on the other.

There are 22 pitches, including pipe thread, threads per inch, 11 1-2
and 27. 8 pitch can be determined by using the 16 pitch blade.

Screw Pitch Gauge No. 631

“V*’ Threads
24 Pitches, 4 to 30 Price, $1.50

Similar in design to Screw Pitch Gauge No. 630. It contains 24 blades
with the following threads per inch: 4, 4 1-2, 5, 5 1-2, 6, 7, 8, 9, 10, 11,
11 1-2 and 12 on one end and 13, 14, 15, 16, 18, 20, 22, 24,26, 27, 28 and
30 on the other.

Screw Pitch Gauge No. 632

¢“YV”’ Threads
30 Pitches, 4 to 42 Price, $1.75

Similar’in design to Screw Pitch Gauge No. 630. It contains 30 blades
with the following threads per inch: 4, 4 1-2, 5, 5 1-2, 6, 7, 8, 9, 10, 11,
11 1-2,12,13, 14 and 15 on one end and 16, 18, 20, 22, 24, 26, 27, 28,
30, 32, 34, 36, 38, 40 and 42 on the other.

Each of the above packed one in a box; twelve boxes in a carton.
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Screw Pitch Gauge No. 633

“YV”’ Threads
51 Pitches, 4 to 84

Price, $2.75

For the mechanic: who has use for a gauge with a great variety of
pitches this gauge:is just the 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 selected 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 1-2 and 27. 8 pitch can be determined by using
the 16 pitch blade. The number of threads per inch and the double depth
of threads in decimals are stamped on each blade.

This gauge contains the following threads per inch: 4, 4 1-2, 5, 5 1-2,
6, 7,85 9,103 1151 1512 W12 SIS WA 157816, 5.8 820022 $I4.026 1 27, 28,
30, 32, 34, 36, 38, 40, 42, 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
d=D____ 1_733 d=B0tt0m EE) 2 ”
N N =Number of threads per inch

ll Packed one in a box; twelve boxes in a carton.
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Screw Pitch Gauge No. 634

‘“V** Threads

22 Pitches, 32 to 74

Price, $1.25

Screw Pitch Gauge No. 634 is especially designed for those who re-
quire a gauge for determining the number of threads 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 following threads per inch: 32, 34, 36,
38, 40, 42, 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.

Screw Pitch Gauge No. 635

U. S. Standard Threads
25 Pitches, 2 1-4 to 20 Price, $2.00
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 contains 26 blades, with the following threads per inch: 2 1-4,
23-8,21-2,25-8,234,27-8,3, 31-4,31-2,4,4 1-2 and 5 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:,

1.299
d=D— N
D Outside diameter of tap.
d Bottom i AR

N Number of threads per inch.

Each of the above packed one in a box; twelve boxes in a carton.
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Screw Pitch Gauge No. 636
Systeme International
17 Pitches, 1-2 to 7T m/m
Has Gauge for Grinding Thread Tools

Price, $1.25

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: 1-2, 3-4, 1, 1 1-4,

11-2,134,2,21-2,3,31-2,4,41-2,5,51-2, 6, 6 1-2 and 7 milli-
metres.

Screw Pitch Gauge No. 637

Whitworth Standard
24 Pitches, 4 to 48 Price, $1.50

Similar in design to gauge shown above, but without decimals. Con-
tains 24 blades, with the following threads per inch: 4, 4 1-2, 5, 6, 7, 8,
9,10, 11, 12, 14 and 16 on one end; 18, 19, 20, 22, 24, 25, 26, 28, 30, 32,
40 and 48 on the other.

Each of the above packed one in a box; twelve 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. The
blades are 2 5-16"" long and
7-16"" wide.

Thickness Gauge No. 641

METRIC MEASURE
Price, $2.50

Has 14 blades ground to the following thicknesses: .05, .06, .07, .08,
£09,:.10, .15,::20, :25,%.30,.:40, .50,°.75, and 1 ' m/m.

Thickness
Gauge No. 642

Price, $1.50

Has 9 blades ground to
the following thicknesses:
. .0015, .002, .003, .004, .006,
L b i .008, .010, .012, and .015 of
« . 1 3 an inch in thickness.

Thickness Gauge No. 643

METRIC MEASURE
Price, $1.50

Has 9 blades ground to the following thicknesses: .04, .05, .08, .10,
15,..20,::25,:.30, and .35'm/m:

Each of the above packed one in a box; twelve boxes in a carton.
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Thickness Gauge No. 644

Price, $1.50

This gauge has 9 blades, 3" long and 1-2” wide, of the following
thicknesses: .0015, .002, .003, .004, .006, .008, .010, .012 and .015 of an

inch.

Thickness Gauge No. 646

Price, 90 cents

Especially designed for the garage mechanic, car owner, and truck or
tractor operator. It has 6 blades, 2 5-16" long and 7-16"" wide, ground
to the following thicknesses: .0015, .002, .003, .004, .006 and .015

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

Price, $2.50

This gauge contains 8
tapered blades, tempered
and accurately ground to
size. The blades are 4 1-2”
long and 1-2" wide at the
heel. The taper on the 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:
2002”7, 003", 004”7, 006",
<0085 0107, *.012%" and!
0157,

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" 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 finding the
clearance between
pistons and cylin-
der walls.

There are 8
blades tempered and accurately ground to the following thicknesses:
100202 003% 10047 006100084 5 .01014 .012(C and 0154

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

{i With Table for Determining the Size of Tap Drills for 60° V
‘ ! Threads

U. S. Standard, 60°

e e

No. 650, Price, 40 cents Tempered, Price, 50 cents
Whitworth or English Standard, 55°
No. 651, Price, 40 cents Tempered, Price, 50 cents
) Metric, 60°
No. 652, Price, 40 cents Tempered, Price, 50 cents

The angles used on these gauges are 60°for 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 measuring
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 drills
for 60° V threads, and shows in thousandths of an inch the double
depth of thread of tap and screw of the pitches most commonly used.

The table for determining the size of tap drills is omitted on the Metric

Gauge. Each of the above packed twelve in a box.

Center Gauge Attachment 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. It can be
l used for setting both internal and external screw cutting tools.
3

Packed three in a box.
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1

Standard End Measuring Rods
Nos. 655 and 656

VWith 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, comparing gauges, and testing precision measuring tools.

The rubber grips make the rods much more convenient to handle, as
they resist the heat and moisture of the hand and prevent the rods from
slipping while in use. The 3", 4" and 5" rods are furnished with one
rubber grip, and the 6" and over have two grips.

No. 655, English

e Price s Taohes | Price
3 3-8 $1.75 10 12 | $3.50
4 3-8 2.00 11 12 3.75
5 5 2.25 12 12 4.00
6 1-2 2150 13 1-2 4.25
7 12 275 14 12 450
8 12 3.00 15 12 475
9 4 3.25 16 12 5.00

All intermediate sizes, varying by 16ths, are carried in stock and will
be furnished at the price of the next larger size given in the list.

No. 656, Metric

e = L o e U R
o 10 $1.75 | 250 13 $3.50

100 10 2.00 205 ile) 375

125 10 2.25 300 13 4.00

150 13 2.50 825 13 4.25

175 13 2:15 350 13 4.50

200 13 3.00 315 13 4.75

225 13 3:25 | 400 13 5.00

I Each of the above packed 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 for 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 center 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 designed to
serve principally as reference gauges and not working gauges. g

The measuring surfaces are suitably proportioned according 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:

Euglish Measure, sizes from 1-4"" to 3"/, varying by 16ths.

Metric Measure, sizes from 6 m/m to 50 m/m, varying by 2 m/m;
and from 55 m/m to 100 m/m, varying by 5 m/m.

Special Sizes made to order.

The English Measure gauges are also furnished in sets, neatly ar-

“ranged in substantial wooden cases and with sizes from 1-4”" to 3"/,
varying by 16ths. Price, per set, $90.00.

Packed one set in a box.

L |
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Standard Reference Disks No. 657

English
Size, Inches Price Size, Inches Price [ Size, Inches Price
*1-4 $1.50 1 3-16 $1.30 21-8 $2 25
*5-16 1.50.-4 - 11-4 «1:30 2 3-16 - Z2G
3-8 1.00 15-16 1.50 21-4 2.25
7-16 1.00 13-8 1.50 2 5-16 2.50
1-2 1.10 17-16 1.50 2 3-8 2.50
9-16 1.10 11-2 1.50 2 7-16 2.50
5-8 1.10 1 9-16 1.70 21-2 2.50
11-16 1.10 15-8 1.70 2 9-16 2.50
3-4 1.20 111-16 1.70 2 5-8 [ 5 2:50
13-16 1.20 13-4 1.70 2 11-16 2.50
7-8 1.20 113-16 2.00 2 3-4 [ 2:75
15-16 1.20 17-8 2.00 21316 | 273
1 1.30 1 15-16 2.00 27-8 25
11-16 1.30 2 2.00 2 15-16 2,75
11-8 1.30 2 1-16 2.25 3 2.75

Standard Reference Disks No. 658

Metric

Size, m/m Price Size, m/m Price Size, m/m Price
*6 $1.50 28 $1.30 50 $2.00
*8 1.50 30 1.30 55 2.25
10 1.00 32 1.30 60 2.50
12 1.10 34 1.50 65 2.50
14 1.10 36 1.50 70 2.75
16 1.10 38 1.50 75 2.75
18 1.10 40 1.70 80 3.00
20 1.20 42 1.70 85 3.00
22 1.20 44 1.70 90 3.00
24 1.20 46 2.00 95 3.25
26 1.30 48 2.00 100 3.25

*These sizes are furnished with handles.
Price of Handles

For 3-8 to 9-16"” or 10 m/m to 14 m/m Disks. . Uis s ke $0:05

For 5-8"” to 1 1-16" or 16 m/m to 26 m/m Disks. . e e g5

For 1 1-8” to 1 3-4”” or 28 m/m to 44 m/m Disks. . il s is 80

For 1 13-16"” to 3"" or 46 m/m to 75 m/m Disks. . sahensls .90

For 80 m/m to 100 m/m Disks. o A st Sies 9 0)

Each of the above packed one in a package
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Standard Internal and External
Cylindrical Gauges
Nos. 660, 661, 662 and 663-

These gauges have exceptionally large measuring surfaces and are
recommended for the most accurate work. Each gauge is plainly stamped
with its size, both in decimals and common fractions; and a rigid inspec-
tion is exacted before gauges are prepared for shipment.

The Internal Gauges or “Plugs’ are convenient for machine work for
measuring work internally as they can be employed directly. The large
sizes are unusually light in proportion to their size. They consist of a
hardened steel ring on an aluminum center; and while this construc-
tion makes the gauges very light and convenient, it does not in any
way impair their accuracy.

The External Gauges or “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
listed on the following pages, in English and Metric Measure, in sizes,
as follows:

English Measure, in sizes from 1-4”” to 2", varying by 16ths of
an inch.

Metric Measure, in sizes from 5 m/m to 50 m/m varying by 1
m/m; and from 55 m/m to 100 m/m, varying by 5 m/m.

The English Measure Gauges, Internal and External, are also fur-
nished in sets arranged in substantial wooden cases with sizes from
1-4"" to 2, varying by 16ths of an inch, price per set $443.00.
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Standard Internal Cylindrical Gauges

No. 660

ENGLISH
I?]lczlfés Price Il?::zh%s Price Iigfe’s Price
1-8 $3.75 11-8 $5.40 21-8 $8.95
3-16 3.75 1 3-16 5.50 2 3-16 9.15
1-4 3:75 11-4 5.65 2 1-4 9.30
5-16 3.75 1 5-16 5.80 2 5-16 9.50
3-8 3.90 13-8 6.00 2 3-8 9.80
7-16 4.00 17-16 6.20 2 7-16 10.15
1-2 4.15 11-2 6.40 21-2 10.30
9-16 4.25 19-16 6.55 2 9-16 10.50
5-8 4.40 15-8 6.75 25-8 10.70
11-16 4.50 111-16 6.95 2 11-16 10.90
- 3-4 4.65 13-4 (51D 234 11.05
13-16 4.75 113-16 <39 2 13-16 11.25
7-8 4.90 17-8 7.50 2178 11.45
15-16 5.00 115-16 7.70 2 15-16 11.65
5.15 2 7.90 3 11.80
11-16 5.25 2 1-16 8.45 SR S S o A

Standard Internal Cylindrical Gauges

No. 661
___ METRIC
ﬁ: 7:"1 Price 151;7:“ Price g:;iu Price | rsl: 7; [ Pr}ce
5 $3.75 23 $5.00 41 $6.75 59 $9.50
6 30H 24 5.00 42 6.95 60 9.80
i 3.75 25 belo 43 6.95 61 10.15
8 Sy 26 5.25 44 .15 62 10.15
9 3.90 27 5.25 45 {(’15 63 10.30
10 3.90 28 5.40 46 7.35 64 10.30
11 4.00 29 5.40 47 7.50 65 10.50
12 4.15 30 5.50 48 7.50 66 10.70
13 4.15 31 5.65 49 7.70 67 10.70
14 4.25 32 5.65 50 7.90 68 10.90
15 4.40 sh 5.80 51 7.90 69 11.05
16 4.40 34 6.00 52 8.75 70 11.05
17 4.50 85 6.00 53 8.75 Tl 11.25
18 4.50 36 6.20 54 8.95 72 11.25
19 4.65 37 6.20 55 9.15 o 11.45
20 4.75 38 6.40 56 9.15 74 11.65
210 4.75 39 6.55 5 9.30 75 11.65
22 4.90 | 40 6.55 58 9.505 I oo
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Standard External Cylindrical Gauges

No. 662

ENGLISH
I?xlcz}?és Price Igzzzlfés Price lxsxzzzlﬁ;s Price
1-8 $5.55 11-8 $8.45 21-8 $14.05
3-16 5:55 1 3-16 8.75 2 3-16 14.40
1-4 5.55 11-4 9.05 214 14.70
5-16 5:15 1 5-16 9.40 2 5-16 15.00
3-8 5.95 1 3-8 9.70 2 3-8 15.30
7-16 6.15 17-16 10.00 2 7-16 15.65
1-2 6.30 11-2 10.30 21-2 15.95
9-16 6.50 1 9-16 10.65 2 9-16 16.25
5-8 6.70 15-8 10.95 2 5-8 16.55
11-16 6.90 111-16 11.25 2 11-16 16.90
3-4 7.05 134 11.55 2 3-4 17.20
13-16 7.25 1 13-16 11.90 2 13-16 17.50
7-8 7.45 17-8 12.20 27-8 17.80
15-16 7.65 1 15-16 12.50 2 15-16 18.15
1 7.80 2 12.80 2 18.45
11-16 8.15 21-16 13.75 ey Sl

Standard External Cylindrical Gauges

No. 663
METRIC

:]7;'1 2117::’1 Price 5:‘7‘:1’] Price E:?,el‘! Price
5 23| $7.65 || 41 | $10.95 | 59 | $15.00
6 24 | 7.65 | 42 | 11.25 || 60 | 15.30
7 25 | 7.80 .|| 43 | 1L25 | 61 | 15.65
8 26 | 815 || 44 | 1155 || 62 | 15.65
9 27 | 815 || 45 | 1L55 || 63 | 1595
10 28 | 845 | 46 | 1190 || 64 | 15.95
11 20 | 845 || 47 | 1220 || 65 | 16.25
12 30 | 875 || 48 | 1220 || 66 | 16355
13 : 31 | 9.05 || 49 | 1250 | 67 | 1655
14 : 32 | 9.05 (| 50 | 1280 | 68 | 16.90
15 | 670 || 33 | 940 || 51 | 12:80 || 69 | 17:20
16 | 670 || 34 | 970 || 52 | 1375 || 70 | 17.20
17 |.69 || 35 | 970 || 53 | 13875 | 71 | 17.50
18 | 690 | 36 | 1000 || 54 | 1405 | 72 | 17.50
19 | 705 || 37 | 1000 | 55 | 1440 || 73 | 17.30
20 | 725 || 38 | 1030 || 56 | 14.40 || 74 | 1815
21 | 725 || 39 | 1065 || 57 | 1470 || 75 | 1815
lpz 745 || 40 | 1065 || 58 | 15.00 || .. ar
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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 the sizing of
standard taper reamers. These gauges are made in the most careful
manner, are hardened, accurately ground 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 “Plug” and the other “Reamer.”

Prices on application.
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Standard Caliper Gauges
Nos. 665, 666, 667, 668, 669 and 670

J

The Standard Caliper Gauges are carefully hardened and ground and
accuratelylapped tosize. Their form giveslightness and strength, making
them preferable to plugs and rings for frequent use. The measuring sur-
faces are amply large to insure accurate measurements and the mainte-
nance of gaugesizes. Asconvenient andreliablestandard sizesfor everyday
usein the workshop, they are of great advantage, and their use will contrib-
ute to uniformity in the production of the working parts of machinery.

They are furnished with both ends finished, one end for internal
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 1is furnished in sets, comprising sizes from 1-4”" to 2 1-2" in-
clusive, varying by 16ths to 2’" and above 2"" by 8ths. Each set is fur-
nished in a Substantial Wooden Case. Price per Set, $140.00.

For *“convenience
in handling, 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
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Standard Caliper Gauges No. 665
BOTH ENDS FINISHED
English — Style 1
Size, Price, Size, ‘ Price, ‘ Size, Price,
Inches Each Inches Each Inches Each
1-4 $3.50 1 3-16 $4.00 ‘ 21-8 $5.60
5-16 3.50 11-4 4.05 2 3-1 5.75
3-8 3.50 1 5-16 4.15 2 1-4 5.90
7-16 3.50 138 4.20 ‘ 251 6.00
1-2 3.50 17-16 4.25 ‘ 238 6.15
9-16 3.50 11-2 4.35 217-1 6.30
5-8 3.50 1 9-16 4.50 21-2 6.45
11-16 3.50 15-8 4.60 2 9-1 7.00
3-4 3.50 111-16 4.75 2 5-8 (€35
13-16 3.55 13-4 4.90 2 11-16 100
7-8 3.65 113-16 5.05 2 3-4 7.70
15-16 3.70 17- 5.20 2 13-16 8.40
¥ 3.80 1 15-16 5.30 27-8 8.40
1'1-16 3.85 2 5.45 2 15-16 8.40
11-8 | 3.90 2 1-16 5o 3 9.10
Standard Caliper Gauges No. 666
Metric — Style 1
Size, Price, Size, Price, Size, Price, [ Size, Price,
m/m Each m/m Each m/m Each m/m Each
5 $3.50 24 $3.70 43 $4.75 62 $6.30
6 3.50 25 3.80 44 4.90 63 6.45
7 3.50 26 3.85 45 4.90 64 6.45
a8 3.50 27 3.85 46 5.05 65 7.00
9 3.50 28 3.90 47 5.20 66 7.35
10 3.50 29 4.00 48 5.20 67 7.35
11 3.50 30 4.00 49 5.30 68 7.70
12 3.50 31 4.05 50 5.45 69 7.70
13 3.50 32 4.05 51 5.45 70 7.70
14 3.50 33 4.15 52 5.55 L 8.40
5 3.50 34 4.20 53! 5.55 o 8.40
16 3.50 35 4.20 54 5.60 3 8.40
1 3.50 36 4.25 55 5:.15 74 8.40
18 3.50 R 4.25 56 5.75 75 8.40
19 3.50 38 4.35 o 5.90 76 9.20
20 3.55 39 4.50 58 6.00 77 9.20
i | 3.55 40 4.50 59 6.00 78 9.20
22 3.65 41 4.60 60 6.15
23 3.70 42 4.75 61 6.30
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Standard Caliper Gauges No. 667

Internal — English
Style 3 up to and including 2 15/16”'; the rest are Style5 |

Size, ‘ Price, Size, | Price, Size, [ Price,
Inches Each Inches | Each Inches Each |
1-4 $1.95 17-8 | $2.95 31-2 $4.90
5-16 1.95 1 15-16 295 | 309-16 5.25
3-8 1.95 2 3.10 3 5-8 5.25
7-16 811595 2 1-16 3.10 | 3 11-16 5.25
1-2 1.95 21-8 3.10 | 3 3-4 D.25
9-16 1.95 2 3-16 3.20 3 13-16 5.60
5-8 1.95 2 1-4 3.20 3 7-8 5.60
11-16 1.95 2 5-16 3.20 3 15-16 5.60
3-4 2.05 2 3-8 3.35 4 5.60
13-16 2.05 2 7-16 335 41-8 5.95
7-8 2.05 21-2 3.50 4 14 5.95
15-16 2.05 2 9-16 3.90 4 3-8 5.95
1 2.10 2 5-8 4.05 4 1-2 5.95
11-16 2.10 2 11-16 4.20 4 5-8 5.95
11-8 2.15 2 3-4 4.20 4 3-4 5.95
1 3-16 2.15 2 13-16 4.60 4 7-8 5.95
114 2.25 27-8 4.60 5 5.95
1 5-16 2.25 2 15-16 4.60 51-8 6.30
1 3-8 2.30 3 4.60 5 1-4 6.30
17-16 2.30 3 1-16 4.60 | 53-8 6.30
11-2 2.40 31-8 4.60 ‘ 51-2 6.30
19-16 2.45 3 3-16 4.60 ‘ 5 5-8 6.30
15-8 2.50 314 4.60 5 3-4 6.30
111-16 2.65 3 5-16 4.90 | 517-8 6.30
13-4 2.80 338 4.90 6 6.30
1 13-16 2.80 3 7-16 4.90 ‘

Larger sizes made to order. Prices upon application.
Standard Caliper Gauges No. 668
Internal—Metric

: Style 5
Size. Price, || Size, Price, Size, Price, Size, Price,
m/m | Each || m/m | Each m/m | Each || m/m Each
79 $4.60 l 87 $4.90 95 $5.25 LS $5.95
80 4.60 || 88 4.90 96 5.60 120 5.95
81 4.60 i 89 5.25 97 5.60 125 5.95
82 4.60 90 5.25 98 5.60 130 6.30
83 4.90 91 5.25 99 5.60 135 6.30
84 4.90 92 5.25 100 .5.60 140 6.30
85 4.90 93 5.25 105 5.95 145 6.30
86 4.90 | 94 5.25 110 5.95 150 6.30

Intermediate sizes, not listed between 100 m/m and 150 m/m, are made to order.
Prices upon application.
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Standard Caliper Gauges No. 669
External — English
Style 2 up to and including 2”’; the rest are Style 4.

Size, Price, Size, Price, Size, Price,
Inches Each Inches Each Inches Each
14 $1.95 17-8 $2.95 31-2 $4.90
5-16 1.95 1 15-16 2.95 3 9-16 5.25
3-8 1.95 2 3.10 3 5-8 5.25
7-16 1.95 21-16 3.10 3 11-16 5.25
1-2 1.95 21-8 3.10 3 3-4 5.25
9-16 1.95 2 3-16 3.20 3 13-16 5.60
5-8 1.95 2 1-4 3.20 37-8 5.60
11-16 1.95 2 5-16 3.20 3 15-16 5.60
3-4 2.05 2 3-8 3:35 4 5.60
13-16 2.05 2 7-16 3.35 4 1-8 5.95
7-8 2.05 21-2 3.50 4 1-4 5.95
15-16 2.05 2 9-16 3.90 4 3-8 5.95
I 2.10 2 5-8 4.05 41-2 5.95
11-16 2.10 2 11-16 4.20 4 5-8 5.95
11-8 2.15 2 3-4 4.20 4 3-4 5.95
1 3-16 2.15 2 13-16 4.60 4 7-8 5.95
114 2.25 27-8 4.60 5 5.95
15-16 2.25 2 15-16 4.60 51-8 6.30
13-8 2.30 3 4.60 5 1-4 6.30
17-16 2.30 3 1-16 4.60 5 3-8 6.30
11-2 2.40 3 1-8 4.60 51-2 6.30
19-16 2.45 3 3-16 4.60 5 5-8 6.30
15-8 2.50 3 1-4 4.60 5 3-4 6.30
111-16 2.65 3 5-16 4.90 57-8 6.30
134 2.80 3 3-8 4.90 6 6.30
1 13-16 2.80 3 7-16 4.90
Larger sizes made to order. Prices upon application.
Standard Caliper Gauges No. 670
External —Metric
Style 4
Size, Price, Size, Price, Size, Price, Size, Price,
m/m Each m/m Each m/m Each m/m Each
79 $4.60 87 $4.90 95 $5.25 115 $5.95
80 4.60 38 4.90 96 5.60 120 5.95
81 4.60 89 5.25 97 5.60 125 5.95
82 4.60 90 5.25 98 5.60 130 6.30
83 4.90 91 5.25 99 5.60 135 6.30
84 4.90 92 5.25 100 5.60 140 6.30
85 4.90 93 5.25 105 5.95 145 6.30
86 4.90 94 5.25 110 5.95 150 6.30

Intermediate sizes, not listed between 100 m/m and 150 m/m, made to order.
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Limit 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 end of the gauge; the 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 Limit or Special Gauges of all descriptions
when specifications, drawings, or samples of work are sent. The
dimensions required at each .end of the gauge must be plainly
stated in thousandths or fractions of thousandths of an inch.
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Taper Parallel Gauges No. 672

Price, per Set, $20.00

This set consists of 10 gauges which
can be combined to cover all dimen-
sions from 1-4"" 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 the
shop where a complete set of plug
gauges is not kept on hand. The
gauges are packed in a neat wooden
case and a plate in the cover gives the
different ranges obtainable with differ-
ent combinations of gauges.

Packed one set in a box.
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Rolling Mill Caliper Gauge No. 674

Tongue Graduated on one
side to 32nds of an inch.

Price, $9.00

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 steel 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 Clamp Nut.

Packed one in a box.
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Caliper and Wire Gauge No. 677

ENGLISH OR BIRMINGHAM STANDARD

Tongue graduated on both
sides to 32nds of an inch.

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’' long and 3-16"’ thick. The jaws are hardened
and 2” deep, and can be drawn apart to measure 4”’. The slide can be
clamped in position by the clamp nut.

The gauge numbers are of the English or Birmingham Standard and
run from 1 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 run from 1 to 32.

Each of the above packed one in a box.
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Rolling Mill Gauge No. 684

ENGLISH OR BIRMINGHAM STANDARD

S¢ve

2ECIZ 02 61 61 L1 9L ST %1 €1 21 %y o1
\ ENGLISH STANDARD . . S
006 . 55

& e

B84  BROWN & SHARPE MFG.<0. 0o

, PROVIDENCE,RIUSA. =2
2 3 '

0

TETE 08678712 9252 P2 €2 YT 12 02 61 BT LI 91 €1 31 g1 71

BROWN & SHARPE MFG. €0,
ENGLISH STANDARD PROVIDENCE R, L.V SA.

9 10

Numbers 000 to 25 Price, $4.00

Numbers 1 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 in rolling mills or in other places where many measurements
are to be taken quickly.

Rolling Mill Gauge No. 685

U. S. STANDARD
Adopted by Congress, March 3, 1893
For Sheet and Plate Iron and Steel

STHZ €2 TZ 12 0% 61 0 ‘
T LI 9T 1 .

U. S. STANDARD M i Bl
SHEET & PLATE IRON & STEEL B85 BROWN & SHARPE MFG.CO.
000 00 : . PRDVIDENCE,RJ'U»S(A,

3

0 1 2

Numbers 000 to 25 Price, $4.00
Each of the above packed six in a box.




BROWN & SHARPE MFG. CO. 169

American Standard Wire Gauges No. 688

Adopted by the Brass Manufacturers, January, 1858

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

Same as Stubs Iron Wire or Birmingham Gauge

The Stubs Iron Wire
Gauge is the one commonly
known as the English Stand-
ard or Birmingham Gauge
(and designates the Stubs
Soft Wire Sizes).

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

Numbers 0 to 36 Price, $3.00

This is the standard for gauging steel wire and drill rod.
Decimal Equivalents stamped on reverse side.
For table of the different standards of wire 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 designate 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 ‘United
States Steel Wire Gauge’. The name thus adopted has official sanction,
although without legal effect.”’
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U. S. Standard Gauge No. 694

Adopted by Congress, March 3, 1893

Numbers 0 to 36
Price, $3.00

This is the legalized
gauge for determining du-
ties and taxes levied by
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 FoR ST S ©
stamped on reverse side. IEON ARD oTeRy

For table of the differ- <o
ent standards of wire

<0
27 2
gauges, see page 174. 2324 252027

Steel Music Wire Gauge No. 696

AMERICAN S. & W. CO.’S STANDARD

Numbers 000000 to 33
Price, $3.00

Decimal  Equivalents
stamped on reverse side.

This gauge carries all
sizes for measuring and
checking steel music wire.

For table of different
A.S.&W.CO.STD, standards of wire gauges,
MUSIC WIRE GAUGE ¥ % see page 174.

Each of the above packed six in a box.
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Sizes of Numbers

of the United States Standard Gauge

FOR SHEET AND PLATE IRON AND STEEL

An Act

Establishing a Standard Gauge for Sheet and Plate Iron and Steel

Be it enacted by the Senate and the House of Representatives of the United

Stales of America in Congress assembled.:

That for the purpose of securing uniformity the following is estab-
lished as the only gauge for sheet and plate iron and steel in the United

States of America, namely:
Approximate Approximate Weight per Weight per
Number of Thickness in Thickness in Square Foot Square Foot
Gauge Fractions of Decimal Parts in Ounces in Pounds
an Inch of an Inch Avoirdupois Avoirdupois
0000000 1-2 .5 320 20.00
000000 15-32 46875 300 18.75
00000 7-16 4375 i 280 17.50
0000 13-32 40625 260 16:25
000 3-8 375 240 15.00
00 11-32 34375 220 i13.75
0 5-16 3125 200 12.50
1 9-32 .28125 180 .25
2 17-64 265625 170 10.625
3 1-4 25 160 10.00
{ 4 15-64. 234375 150 9.375
‘ 5 7-32 21875 140 8.75
! 6 13-64 203125 130 8.125
: 7 3-16 1875 120 7.5
i 8 11-64 171875 110 6.875
: 4 5-32 115625 100 6.25
1 10 9-64 140625 90 5.625
; 11 18 125 80 5.00
1 12 7-64 109375 70 4.375
] 13 3-32 .09375 60 B85
{ 14 5-64 .078125 50 3:125
15 9-128 .0703125 45 2.8125

List continued on next page.
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Sizes of Numbers
of the United States Standard Gauge
FOR SHEET AND PLATE IRON AND STEEL

(Continued)
‘ Approximate Approximate ‘Weight per ‘Weight per
Number of Thickness in Thickness in Square Foot Square Foot
Gauge Fractions of Decimal Parts in Ounces in Pounds
an Inch of an Inch Avoirdupois Avoirdupois
16 1-16 L0625 40 2.5
117 9-160 .05625 36 225
18 1-20 .05 32 2.
19 7-160 .04375 28 117653
20 3-80 .0375 24 1.50
21 11-320 .034375 22 14373
22 1-32 03125 20 1225
23 9-320 .028125 18 1:125
24 1-40 025 16 12
25 7-320 .021875 14 815
26 3-160 01875 12 5
27 11-640 0171875 11 6875
28 1-64 .015625 10 .625
29 9-640 .0140625 9 5625
30 1-80 .0125 3 25
Sk 7-640 .0109375 7 4375
32 13-1280 .01015625 61-2 40625
33 3-320 .009375 6 375
34 11-1280 .00859375 51-2 34375
35 5-640 .0078125 £) 3125
36 9-1280 .00703125 41-2 28125
Al 17-2560 .006640625 4 1-4 .265625
38 1-160 .00625 4 525

And on and after July 1, 1893, the same and no other shall be used in
determining duties and taxes levied by the United States of America on
sheet and plate iron and steel. But this act shall not be construed to

increase duties upon any articles which may be imported.

Sec. 3. That in the practical use and application of the standard
gauge hereby established a variation of two and one-half per cent either
way may be allowed.

Approved March 3, 1893.
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Different Standards for Wire Gauges

In use in the United States

Dimensions of Sizes in Decimal Parts of an Inch

y  Birm- | Wash- | Ameri- U.s
Nuglber Amc(a)rrlcan mng;im, &bﬁl(‘)l(]en s c‘gal%v Im- |Stubs’| Standard Nug}ber
Wire |Brown & | Stubs’ |orSteel | Co.’s ;{%r_lal %‘t[(_:el Sl(l; al;{f&epflort Wire
Gauge | Sharpe Iron | Wire Music 19 Ao 1 oo &S ta f Gauge
Wire | Gauge Wire ton ec
00000000 5 oh s & s b o 00000000
0000000 e .4900 85 claiee S S 0000000
000000 ot 4615 .004 .464 e 46875 000000
00000 A 4305 .005 432 i 4375 00000
0000 460 454 .3938 .006 400 Sy 40625 0000
000 40964 425 3625 .007 372 . 375 000
00 3648 .380 3310 .008 .348 14 34375 00
0 32486 .340 3065 .009 324 33 23125 0
il 2893 .300 2830 .010 .300 227 .28125 1L
2 .25763 284 2625 011 276 .219 .265625 2
3 22942 .259 2437 012 252 212 .250 3
4 .20431 .238 2253 013 232 .207 .234375 4
5 18194 .220 2070 .014 212 .204 21875 5
6 16202 .203 1920 .016 192 .201 .203125 6
i 14428 .180 1770 .018 d7a 199 1875 7
8 12849 165 1620 .020 .160 <197 171875 8
9 11443 .148 1483 .022 144 .194 15625 9
10 .10189 134 .1350 .024 128 191 140625 10
1 .090742 120 1205 .026 116 .188 125 11
12 .080808 .109 .1055 .029 104 185 109375 12
13 .071961 .095 .0915 .031 092 182 .09375 13
14 .064084 .083 .0800 .033 .080 .180 .078125 14
15 .057068 072 .0720 .035 072 178 .0703125 15
16 .05082 .065 .0625 037 .064 A5 L0625 16
17 .045257 .058 .0540 .039 .056 A72 .05625 17
18 .040303 .049 .0475 .041 .048 .168 .050 18
19 .03589 .042 .0410 .043 .040 .164 .04375 19
20 .031961 .035 .0348 .045 .036 161 .0375 20
21 .028462 .032 L0317 .047 .032 157 | 034375 21
22 .025347 .028 .0286 .049 .028 1051 ,03125 22
23 .022571 .025 .0258 .051 .024 \153" 028125 23
24 .0201 .022 .0230 .055 .022 151 .025 24
25 .0179 .020 .0204 .059 .020 .148 .021875 25
26 .01594 .018 .0181 .063 .018 146 01875 26
27 .014195 016 0173 .067 0164 .143 0171875 27
28 .012641 .014 .0162 071 0149 .139 015625 28
29 .011257 .013 .0150 <075 0136 134 0140625 29
30 .010025 012 .0140 .080 0124 127 .0125 30
31 .008928 .010 L0132 .085 0116 120 .0109375 31
32 .00795 .009 .0128 .090 .0108 115 .01015625 32
33 .00708 .008 .0118 .095 0100 112 .009375 33
34 .006304 .007 .0104 o .0092 110 .00859375 34
35 .005614 .005 .0095 .0084 108 .0078125 35
36 .005 .004 .0090 .0076 .106 .00703125 36
37 .004453 e .0085 .0068 .103 .006640625 37
38 .003965 e .0080 .0060 101 .00625 38
39 .003531 i L0075 .0052 .099 A 39
40 .003144 % .0070 .0048 097 40
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Table of Decimal Equivalents
Stubs’ Steel Wire Gauge
Size of No. of Size of No. of Size of No. of | Size of
Letter Letter in Wire | Number in Wire | Number in Wire | Number in
Decimals Gauge | Decimals Gauge | Decimals Gauge | Decimals

VA 413 1 22T 28 139 55 .050
b4 404 2 219 29 134 56 .045
X 397 3 212 30 127 57 .042
W .386 4 207 31 120 58 .041
A\ BTT 5 204 32 2115 59 .040
{0 .368 6 .201 33 112 60 .039
T .358 7t .199 34 110 61 .038
S .348 8 J97 35 108 62 .037
R .339 9 194 36 .106 63 .036
Q 202 10 191 37 103 64 .035
1% 323 11 .188 38 101 65 .033
(0] .316 12 .185 39 .099 66 .032
N 302 13 .182 40 .097 67 .031
M 295 14 .180 41 .095 68 .030
L .290 15 178 42 .092 69 .029
K 281 16 175 43 .088 70 20
J 20T 17 172 44 .085 71 .026
1 272 18 .168 45 .081 72 .024.
H .266 19 .164 46 .079 73 .023
G 261 20 161 47 077 74 .022
F 257 21 157, 48 2075 s .020
E 250 22 2155 49 072 i .018
D .246 23 53 50 .069 i .016
C 242 24 251 51 .066 78 .015
B .238 25 .148 52 .063 79 .014.
A 234 26 146 53 .058 30 .013
% < i 27 143 54 .055 ‘i Wi

Stubs’ Gauges

In using the gauges known as Stubs’ Gauges, there should be con-
stantly borne in mind the difference between the Stubs’ Iron Wire
Gauge and the Stubs’ Steel Wire Gauge.

The Stubs’ Iron Wire Gauge is the one commonly known as the Eng-
lish Standard Wire, or Birmingham Gauge, and designates the Stubs’

soft wire sizes.

The Stubs’ Steel Wire Gauge is the one that is used in measuring
drawn steel wire or drill rods of Stubs’ make and is also used by many

makers of American drill rods.

=
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Pocket Screw and Wire Gauge No. 700

i

Back Side
Price, $3.00

This gauge is graduated on the front and back and is designed for
the measurement of wire as well as of machine and wood screws. 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 diameters of wire or screws from 1-16” to
7-16". One outside 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 difference in the size for the same
gauge numbers, it is not enough to affect the reading 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 Wire Gauge
No. 702

Price, $5.50

This gauge is graduated on both sides of the slot to show all sizes of
the American Standard screw gauge from 0 to 30 and is designed for the
measurement of wire as well as of machine and wood screws.

This gauge can also be used to show the size of A. S. M. E. Standard
screws. Although there is a slight difference in size for the same gauge
number it is not enough to affect the reading of the gauge. For a com-
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 8ths of an
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 17 to 0000 on the right, and to 32nds of an inch on theleftof 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 Decimal 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.

Size of Number Size of Number 7 Size of No.
in Decimals in Decimals in Decimals
No. of No. of No. of |
Screw A.S.M.E. S‘crew A.S.M.E.|| Screw
Gauge | American | Basic and || Gauge | American | Basic and || Gauge | American
Screw Co. | Maximum Screw Co. | Maximum Screw Co.
Standard | Outside Standard | Outside Standard
Diameter Diameter
000 .03152 Er 16 .26840 .268 34 .50528
00 .04468 ALY 17 .28156 B 35 .51844
0 .05784 .060 18 .29472 .294 36 .53160
1 .07100 .073 19 .30788 e 37 .54476
2 .08416 .086 20 .32104 320 38 55792
3 .09732 .099 21 .33420 <2 39 .57108
4 .11048 112 22 .34736 .346 40 .58424
5 12364 125 23 .36052 i 41 .59740
6 13680 138 24 .37368 D72 42 .61056
G .14996 151 25 .38684 B2, 43 62372
8 16312 .164 26 140000 .398 44 .63688
9 17628 A ¢ 27 41316 Sy 45 .65004
10 18944 .190 28 42632 424 46 66320
11 .20260 s 29 43948 st 47 67636
12 21576 .216 30 45264 450 48 .68952
13 .22892 LK b 46580 ey 49 .70268
14 .24208 242 32 47896 — 50 71584
15 .25524 s 33 A2 ek B il o
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Twist Drill and Steel Wire Gauge No. 705

52 53 54 S§%
.

. o

67 68 68 70

Nos. 61 to 80. Price, $2.40

For use in determining the correct size of Twist Drills and Steel Drill
Rods. Great care is taken to insure the accuracy of the gauge numbers.
All sizes are carefully tested after hardening.

The larger Gauge is about 1-16” thick, 1 5-8" wide, 5 1-4”’ long and
contains gauge numbers from 1 to 60, inclusive, with decimal equiva-
lents of the various sizes stamped on reverse side. The smaller Gauge is
about 1-16" thick, 3-4” wide, 2" long and contains gauge numbers from
61 to 80, inclusive. These Gauges are usually sent out finished black, 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.
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Decimal Equivalents
of the
Numbers of Twist Drill and Steel Wire Gauge
No. | S cimuts || Mo | B Bemats || No- | i Desmnats | No- | i Deriomais
1| 2280 || 21 | 1500 | 41 | .0960 || 61 | .0390
2 | 2210 || 22 | 1570 | 42 | 0035 | 62| .0380
3| 2130 | 23 | 1540 || 43 | .08%0 | 63| .0370
4 | 2090 | 24 | 1520 || 44 | 0860 | 64| .0360
5 | 2055 || 25 | 495 | 45 | .0820 | 65 | .0350
6 | 2040 | 26 | 1470 || 46 | .0810 | 66 | .0330
7 | 2010 | 27 | 2440 || 47 | 0785 | 67 | .0320
8 | 1990 | 28 | 1405 || 48 | .0760 | 68 | .0310
9 | 1960 | 20 | 1360 || 40 | .0730 || 69 | .02025
10 | 2935 | s0 | .1285 50 | .0700 || 70 | .0280
11 | 1910 || 81 | 1200 | 51| .0670 | 71| .0260
12 | 1890 || 32 | 1160 | 52 | .0635 | 72| .0250
13 | a8s0 || 33 | 1130 || 53 | 0595 || 73 | .0240
gl 1 B o e O S REL S
15 | 1800 | 35 | 1100 | 55| 0520 | 75| 0210
16-| 1770 || 36 | 1065 | 56 | .0465 || 76 | .0200
17 | .1730 ‘ 37 | 040 | 57 | .0430 | 77| .0180
18 | .1695 ‘ 38 | .1015 ‘ 58 | .0420 | 78 | .0160
19 1660 | 39 | 0995 | 59 0410 | 79 | .0l45
20 | .1610 || 40 ’ 10980 H 60 | .0400 | 80 | .0135
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Jobbers’ Drill Gauge No. 710

For Gauging Twist Drills

Tempered

4 5 5 S & 1 v

®@ O o o

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.

Table of Equivalents of Sizes in Decimal Parts of an Inch.

3 Size, Inches I)ecimalr Sizc; inches Decimal
1-16 L0625 19-64 .29687
5-64 .07812 5-16 3125
3-32 .09375 21-64 32812
T-64 .10937 11-32 34375
1-8 125 23—64 35937
9-64 .14062 3-8 s
5-32 .15625 25—-64 .39062

11-64. 17187 13-32 40625
3-16 1875 27-64 42187

13-64 20312 7-16 4375
7-32 21875 29—-64. 45312

15-64 23437 15-32 46875
1-4 .25 31-64 48437

17-64 26562 1-2 .50
9-32 28125

Packed six in a box.
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Sizes of Tap Drills for U. S. Standard
Threads

By the formulas 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 Diameter for U. S. Standard Thread =

1.299 .
Threads per inch
Bottom of Thread Diameter for 3-4"" Screw, U. S. Standard Thread,
1.299

outside diameter of Screw —

10 threads to the inch = .750 — = 750 — 1299 = .6201.
Diameter | Tiogads por | Dismoterst || Digmoter | mivendypor | Rismetart
Inches g Thread, Inches Inches ne Thread, Inches
1-4 20 185 2 4 1-2 12i12
5-16 18 .240 2 1-4 41-2 1.962
3-8 16 294 21-2 4 2:176
7-16 14 344 2 3-4 4 2.426
1-2 13 400 9 31-2 2.629
9-16 12 454 314 31-2 2.879
5-8 111 507 31-2 3 3-4 3.100
3-4 10 .620 3 34 5 3317
7-8 9 P 4 3 3.567
3 8 837 4 1-4 278 3.798
11-8 74 940 41-2 2 34 4.028
11-4 7 1.065 4 3-4 2 5-8 4.256
1 3-8 6 1.160 5 21-2 4.480
11-2 6 1.284 5 1-4 21-2 4.730
15-8 51-2 1.389 51-2 2 3-8 4.953
13-4 5 1.491 5 3-4 2 3-8 5.203
17-8 5 1.616 6 21-4 5.423

Sizes of Tap Drills for V Threads

Bottom of Thread Diameter for V Thread = outside diameter of

. X 1.732 !
T~ Threads per inch

Bottom of Thread Diameter for 3-4’” V Thread, 10 threads per inch =
= :
750 — Lisz = .750 — .1732 = .5768, diameter at bottom of thread.

The Tap Drill should be from .010 larger than above figures on small
sizes to .030 larger on large sizes.
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29° Screw Thread Gauge No. 715

Acme Standard
Price, $3.30

This gauge furnishes a correct stand-
ard to which thread tools can be ground
to cut threads 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
e ok Acme thread has the same depth as the
square thread, but is stronger.

The sides are at an inclination of
1424°, or 29° included angle, which
angle is the same as is now generally
adopted in cutting worms.

A tool setting gauge is furnished and
included in the price of each gauge.

& 10+ HoMIa @uL

Packed six in a box.

Improved 29° Screw Thread Tool Gauge
No. 716

Acme Standard
Price, $3.00

This gauge furnishes a correct standard
to which thread tools can be ground for
cutting threads of a uniform angle to take
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 1414° (29° included angle)
this form of thread is stronger.

Packed twelve in a box.
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29° Screw Thread

ACME STANDARD

The various parts of the 29° Screw Thread, Acme Standard, are
obtained as follows:
Width of Point of Tool for Screw or Tap Thread =
3707
Threads per inch
3707
Threads per inch
Diameter of Tap = Diameter of Screw + .020
Diameter of Tap or Screw at Root =

— .0052

Width of Screw or Nut Thread =

. 1
Diameter of Screw — ThroAds per inch 4 .020)
1
Depth of Thread = 2 o Thvaais per nch + .010

Table of Thread Parts

. Depth of | Thickness Width Space | 3,500 at Top | Thi
I{; }r“f';gﬁ 'Ielg'tea(? A Toplf)fr']IgIS:'e?d, i 'lf‘iglt‘t,ov(i] of gfz} 9[:3 h’;faad(:p Rogtj%];"}f"lﬁgd
Inches Inches lucei?es’ Inches Inches

1 .5100 3707 .3655 .6293 .6345
11-3 .3850 .2780 2728 4720 ATT2
2 .2600 1853 .1801 3147 .3199
3 1767 1235 .1183 .2098 .2150
4 21350 .0927 .0875 570 .1625
5 .1100 .0741 .0689 .1259 1311
6 .0933 .0618 .0566 .1049 1101
7f .0814. .0529 .0478 .0899 .0951
8 .0725 0463 .0411 .0787 .0839
9 .0655 L0413 .0361 .0699 .0751

10 .0600 .0371 .0319 .0629 .0681
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Worm Thread Tool Gauge No. 720

Price, $3.00

Price, with Tool Setting
Gauge, $3.30

Furnishes 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
worm.

U. S. Standard Screw Thread Tool Gauge

Price, $3.00

This gauge is used as a
standard for grinding tools
to cut threads according to
the United States Stand-
ards.

The angles are 60°, 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
Diameter of Diameter ‘ Width of
Screw at Threads at Flat, Top
Top of Thread, per Root of Thread, and Bottom,
Inches Inch Inches _Inches
1-4 20 .1850 .0063
5-16 18 .2403 .0069
3-8 16 2936 .0078
7-16 14 .3447 .0089
1-2 151 4001 .0096
9-16 12 4542 .0104
5-8 LT .5069 L0114
3-4 10 .6201 .0125°
7-8 9 4307 .0139
1 3 .8376 0156
11-8 7 .9394 .0179
114 7 1.0644 0179
13-8 6 1.1585 .0208
11-2 6 1.2835 .0208
15-8 51-2 1.3888 .0227
13-4 b 1.4902 .0250
17-8 0 1.6152 .0250
2 41-2 113 .0278
214 4 1-2 1.9613 .0278
21-2 4 2.1752 .0313
2 3-4 4 2.4252 L0313
3 | 31-2 2.6288 .0357
3 1-4 5 31-2 2.8788 .0357
312 3 1-4 3.1003 .0385
3 3-4 53 3.3170 .0417
4 ; 3 3.5670 .0417
414 ; 27-8 3.7982 0435
41-2 2 34 4.0276 .0455
4 3-4 2 5-8 4.2551 .0476
5 21-2 4.4804 .0500
514 21-2 4.7304 L0500
51-2 | 2 3-8 4.9530 .0526
5 3-4 | 2 3-8 5.2030 .0526'
6 ! 214 5.4226 0556
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Depth of Gear Tooth Gaugés No. 725

Regular pitches from 3 to 48, inclusive
Price, 75 Cents Each

Other sizes made to order — Prices on application

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, Worn Coupler Limit
and Worn Journal Collar
Gauge No. 728

LD PLER LIMIT

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.

It 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.
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Dial Test Indicator Attachment No. 729

Price, $1.75

This attachment greatly increases the usefulness of the Dial Test
Indicator by adapting it for testing internal and 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.

Dial Gauges
For Dial Test Indicators
ENGLISH MEASURE OR METRIC MEASURE
Price, $12.50

Dial gauges can be attached to any
of our indicators or used on special
attachments for testing purposes on
machine work or for bench 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 of an inch or of a hundredth of a
millimetre can be easily estimated.

English Measure. Dial graduated in
thousandthsofaninch,is1 3-4”’in diam-
eter and hasa 3-10"" spindle movement.

Metric Measure. Dial graduated in
hundredthsof amillimetre, is13-4"" wide
and has a 7 m/m spindle movement.

Each of the above packed one in a box.
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Dial Test Indicator No. 730

ENGLISH MEASURE or METRIC MEASURE
Spindle Movement 3-10" Spindle Movement 7 m/m
by thousandths of an inch by hundredths of a millimetre

Diameter of Dial,
13-4

Length of Base,
8 1-2"

Width, 2 1-4”

Price, $30.00
Price includes finished wooden case.

This Indicator 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 half or quarter thousandths can be estimated. The dial has a
white enamelface and may be turned to bring the zero under the in-
dex pointer. The points of the indicator spindle can be removed and
different lengths and forms of points used.

The horizontal armis adjustable to any angle; it can be removed also
and used independently as in the tool postof alathe. The blocks which
fit into the T slotin the base permit its being used against the edge of
a surface plate or T slot, for checking the accuracy of long horizontal
surfaces.

Packed one in a box.
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Dial Test Indicator No. 732

Heavy Base
ENGLISH MEASURE or METRIC MEASURE
Spindle Movement 1-2" Spindle Movement 13 m/m

by thousandths of an inch by hundredths of a millimetre

Diameter of Dial,
2 14"

Length of Base,
10//

Width, 3”

% Price, $36.00

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 pointer is very sensitive and the graduations are widely spaced
so that half or quarter thousandths can be estimated. The dial has a
white enamel face and may be turned to bring the zero under the index
pointer. The points of the indicator spindle can be removed and differ-
ent lengths and forms of points used. The 1-2”" spindle movement of the
dial of this indicator allows it to be used for many purposes where a dial
with shorter spindle movement is not as convenient.

The horizontal arm is adjustable to any angle; it can be removed also
and used independently. The blocks which fit into the T slot in the base
permit its being used against the edge of a surface plate or T slot, for
checking the accuracy of long horizontal surfaces.

Packed one in a box.
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Dial Test Indicator No. 733

ENGLISH MEASURE
Spindle Movement 3-10"
by thousandths of an inch

METRIC MEASURE

Spindle Movement 7 m/m
by hundredths of a millimetre

Price, $24.00

Diameter of Dial, 1 3-4”
Length of Base, 4 1-4""
Width, 3 1-4"
Thickness, 1 1-8”

Price includes finished ‘wooden case.

This gauge is especially recommended for use in the Motor Service
Shop for testing camshafts and crankshafts for out-of-roundness and for
setting crankshafts in grinding machines and accurately setting a fly-
wheel in the lathe preparatory to turning off the old gear teeth when a

new gear ring is to be put on.

The design of the base makes it very handy and is sufficiently heavy
to give it a firm support. It has four gauge pins at the corners that can
be pushed down and used against a surface plate, straight edge or
against the side of a T slot. The dial has a white enamel face and may
be turned to bring the zero under the index pointer.

Universal Attachment No. 734

spindle of the indicator.

of the cylinder.

For Use on Dial Test Indicators Nos. 730, 732 and 733
Designed for testing internal and other surfaces that
cannot be reached conveniently with the regular straight

It consists of a small steel cylinder that clamps over the
end of the indicator spindle. Inside the cylinder a rod rests
against the indicator point. This rod actuates the indicating
point that extends at right angles to the regular indicator
spindle and is so placed that it produces a direct thrust
against the end of the spindle without friction on the side

Price, $4.50
Each of the above packed one in a box.
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Test Indicator No. 735

ENGLISH MEASURE or METRIC MEASURE
Range 1-100" 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, 8"
Height of Post, 9"

Price, $25.00

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.
Its movement is read upon the graduations, shown on the end of the
body.

The indexing finger may be brought to zero by turning the knurled
screw, 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

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, 15-16"" wide, and 3-8"" thick. It is drop forged and formed
at the end to receive a yoke for supporting the finger holder.

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 the finger to be adjusted to length required.
It is furnished with two fingers; one is ground to an angle of 60° and
the other is bent for inside and outside testing. The yoke can be swiveled,
and locked in position by the clamp nut.

Indicator No. 738

ENGLISH MEASURE or METRIC MEASURE
Range, 0 to .007"” Range, 0 to 1 m/m
Either side of zero Either side of zero

by thousandths of an inch by hundredths of a millimetre

Price, $10.00
Price includes finished wooden case.

This Indicator is for centering work in a lathe, testing lathe centers,
shafting, and work of a similar nature. 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 of
hardened steel, spherical in shape, allowing pressure to be brought
upon it from any angle in taking readings.

Each of the above packed one in a box.
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Speed Indicator No. 748

Price, $6.75 Leather Case, $1.50

Patented November 28, 1922

This Speed Indicator accurately determines the revolutions of shaft-
ing, etc., in either direction and measures both high and low speeds
equally well. Tt 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 arrows on the face of the dial
indicate the figures pertaining to the different directions of rotation,
eliminating any confusion. It is merely necessary to place the point of
the indicator on the spindle or shaft and watch the dial for a given time.
The figures showing through the small round windows on the dial read
every 5 revolutions. The inside dial reading every 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 Indicator is very neat, light, and convenient to handle,
with no rough edges or projections to interfere with its use. Wherever
the R.P.M. are to be determined or maintained, one of these indicators
should be on hand.

Packed one in a box.
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V Blocks and Clamp No. 749

Price, M$1.85
Price Includes Two Blocks and One Clamp
Extra Clamps Price 60 cents each

4

For holding round work while drilling and for accurately laying out
work in connection with a surface plate or knee.

The blocks are made of cast iron and intended for genmeral ma-
chinists’ use. They are carefully finished and the grooves are very
accurate.

Each block is 2” long by 1 1-2" square and will take work up to
1 1-2” 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 and one clamp in a box.
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V Blocks and Clamps No. 750

Price per Pair, $6.75

These blocks are designed to meet 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 numbers are always in
alignment.

Each block is approximately 1 1-4”" x 1 1-4”” x 1 5-8"" in size and will
take work to 1” in diameter.

Not sold singly.

Packed one pair of blocks and two clamps in a box.




196 BROWN & SHARPE MFG. CO.

Toolmakers’ 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
ground. The V groove in the under side of the base takes work from
9-32"" 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 firmly 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 two steel jaws that slip on and off
the screw.

Toolmakers’ Vise Clamp No. 753

Price, $1.50

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 is 134",

Each of the above packed one in a box.
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Improved Toolmakers’ Clamps No. 754

MO B BHARPE ¥rE.C0.
FROVIDENEE, Y6, UEA

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 clamp.

They are very convenient where a large number of pieces of the same
size are to be clamped for drilling, as the spring attachment holds the
jaws at the required distance for removing and inserting each piece.

No. Openli:cgh:é’ Jaws, ].en,fz_ltglncﬁgslaws, Bricrenoh
5-8 11-2 $0.70
1 21-8 .85
11-2 234 1.00
754 2 3 3-8 1.20
21-2 4 1.30
31-2 | 5 2.10

Packed one in a box.
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Nail Sets No. 762

Of tool steel, carefully hardened.
They are of convenient sizes, about 4”
in length and are knurled to provide a
good finger grip. The points are con-
cave and the edges rounded.

No. ””I)iamc]ng}ilele’oiut, P
A 1-16 $0.25

3 3-32 25
762.C 1-8 25
D 5-32 25

E 7-32 .30

Machinists’ Center Punches No. 765

These punches are of convenient
sizes and knurled on the body to afford
a good finger grip. Both ends are
tempered, and the points carefully
ground to an angle. They are about 4"
in length.

g l 7~Diameter at Top
No. of Tapered Point, Price
Inches
AA 1-16 $0.25
A 5-64 25
~ /B 3-32 .25
765, 9-61 5
D 5-32 .25
E 15-64 .25

Price per dozen, $2.75

Each of the above packed six in a box.
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Automatic Center Punches No. 770

Style 1, 4 1-8” long, 3-8"" diameter, Price, $2.00

Style 2, 5 1-4" long, 5-8" diameter, Price, $3.00

Style 3, 6”

long, 3-1" diameter, 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 mechanism
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 makes the impression.
The punch marks 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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Automatic Center Punch No. 771

Price, $3.50

Adjustable
5 1-4” Long, 5-8" Diameter

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 marks 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 grinding and
are easily replaced if broken.

Extra Points, Price 20 cents each

Packed one in a box.
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Spacing Attachment No. 775
Price, $3.00

Capacity, Beam 4"’ Long, Swings 8"’
p g 2

To be used with No. 770, Style 2, and
No. 771 Automatic Center Punches

This attachment can be quickly at-
tached to the Automatic Center Punch. Tt
is useful in quickly and accurately spacing
or laying out work to be machined or
drilled. When adjusted for use, the attach-
ment is screwed 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
of the 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

X

Packed one in a box.
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Scribers No. 778

Style 1, Single Point, Pocket

Price, 50 cents

Style 2, Single Point, 5" long

Price, 35 cents

Style 3, Double Point, 8" 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 sup-
port the points firmly when in place and is of suitable size to be held
conveniently.

The scriber point of style 1 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.
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Mercury Plumb Bobs No. 790

An important feature is the device for fastening the string without
a knot. After unwinding 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 making the bob hang true.

These Plumb Bobs are made from a
solid steel rod, bored 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 manner
in which these plumb bobs are con-
structed. The comparatively small
diameters allow them to be used close
to corners and walls. They are not
easily affected by draughts of air and
may be conveniently carried or packed
in small 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.

Weight, Ounces Length, Inches Diameter, Inches Price
31-2 4 1-2 $1.80
41-2 5-8 2.40

12 53-8 7-8 3.00

16 6 1 3.60

Packed one in a box.
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Toolmakers’ Calipers and Dividers

HE fulcrum 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 legs are of steel, round and highly
polished; the measuring points come together evenly.

Especial attention is called to the
2" sizes, as they are convenient for
small, light work and for carrying in
the pocket.

Toolmakers® Dividers

No. 800

No. i Drice
2 L §1520
3 1.50
300 4 1.80
5 1.80
6 2.10

Packed two in a box.
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Toolmakers’ OQutside and Inside Calipers
Nos. 801 and 802

802

Inside

Size, : Size, .
No. Inches Price No. Tl Price

$1.20
1.50
1.80 302
1.80
2.10

801

O\ Ui W 19
O\ULA LI RO
=
&

S

Each of the above packed two in a box.

Duplicate Parts for Toolmakers’ Calipers and Dividers
v TR T N BARCARE 0 S ST R J
Sereweand. Balleel wirind 8 Seaiih e aia el iyl ol v e Wil st ()
SPring Sl e IR, R Lol Sl el e s e LA o
Spring with Thumb Attachment for Dividers.................. .50
AChumbr A TtaChment 88 bl Nt Sl T I e i T .20
INUTEW asher sty bk el ol ey ot il e~ e i g Acihio s S B R O
1004 Foiedh Eaihonai b REPERIN S s FET b bal eyt v Rty i LB e leals oty o IS 25, 00 1S B3
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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 slides freely on the screw. It is dust
proof and combines all the advantages of the solid nut with that of
quick 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-
viders.

Brown & Sharpe
Spring Dividers
No. 805

No Size, Price with Price with
; Inches Spring Nut Solid Nut

Sk $1.40 $1.20
3 1.40 1.20
805 4 1.70 1.50
5 1.70 1.50
6 2.10 1.95

Packed two in a box.
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Brown & Sharpe Outside and Inside Spring
Calipers Nos. 806 and 807

807

Cutside Inside |

No Size, | Price with Price with No. Size, | Price with Price with
* | Inches | Spring Nut Solid Nut * | Inches| Spring Nut | Solid Nut
21-2 $1.40 $1.20 3 $1.40 $1.20
3 1.40 1.20 4 1.50 1.35
806 | 4 1.50 1.35 || 807 5 | 130 1.35
5 1.50 1235 6 1.80 1.65
6 1.80 1.65

Each of the above packed two in a box.

Duplicate Parts for Brown & Sharpe Spring Calipers and Dividers

Lo il o B Toonc b3 e Ralet Sx an i il ot s i T i ey $0.40
Serentignd Bally oo s ol sesdliacl 000N R .20
SOLAMN Lo A3t e T S Ao ot s P s i Saeaide o 15
T o e e R o .30
Spring with Thumb A ttachment for Dividers. ................ .50
Spring Nut. AN e Lk AR TR s s e R )
I VB hieatlls L s it sl e h ke s e i R 15




208

BROWN & SHARPE MFG. CO.

Brown & Sharpe Thread and Keyway
Sprlng Calipers Nos. 808 and 809

808 809
Thread Kevway
N Size, | Price with | Price with N Size, | Price with | Price with
©- | Inches | Spring Nut | Solid Nut O | Inches | Spring Nut | Solid Nut
3 $1.40 $1.20 3 $1.40 $1.20
808 4 1.50 1535 809 e i
5 1.50 1.35 4 Lt L

Each of the above packed two in a box.

Duplicate Parts for Brown & Sharpe Thread and Keyway Spring

Leg.

Screw and Ball. .

Solid Nut. .
Spring. . . .

Spring Nut .
Nut Washer. .

Calipers
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Rex Spring Calipers and Dividers

HESE 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.

Rex Spring Dividers
No. 810

21-2 $1.00 $0.80
3 1.05 .85
4 1.10 .90
a0 5 1.15 1.00
6 1.20 1.05
8 1.50 1.35

Packed two in a box.
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Rex Outside and Inside Spring Calipers
Nos. 811 and 812

812

> Outside ¢ Incide

N Size, Price with | Price with N Size, ‘ Price with | Price with
©- | Inches Spring Nut | Solid Nut % | Inches | Spring Nut | Solid Nut
212 | $L.00 $0.80 212 | $1.00 $0.80
3 1.05 .85 3 1.05 .85
4 1.10 .90 4 1.10 .90
811 |5 1.15 1.00 || 812 5 1.15 1.00
6 1.20 1.05 6 1.20 1.05
8 J 1.40 120 8 1.40 1.20

Each of Lhc above packed two in a box.

Dllpll( ale Parts for Rex Callpcrq and Dividers

ScrcwandBall b ot ¥ pyalimEr A SR or i B s IR D)
Solid Nut . Sk Bl s T Tl el i el o 1 S e SRR
Sprmrr... Ut gt oot OIS ot et 343 0)
Spring with Thumb Attachment for DIviders, st o bt s 550
qprmgNut......... : ST o T Uil e SRS
Nut Washer ....... e s e e e

Thumb Attachment. . R Rt el SRR G Lt s 20
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Firm-Joint Outside and Inside Calipers
Nos. 821 and 822

821
Outside

No. Size, Inches Price No. Size, Inches
3 $0.50
4 .60
5 .70
6 .80
8 1.00
821 10 1.10 822
12 1.20
14 1.80
16 2.10
18 2.55
20 3.00 ¢
24 3.60 24 3.60
Sizes above refer to length of leg. Actual capacities are as follows:
o1V bR < w| 3 4 |[5/6| 8 |10{12(14(16 (18| 20 24
Actual Capacity-g
of Outside Cali- &
Persin it R312 41-216|7 91'2112 15(17(19 (22 (24 1-2|291-2

Each of the above packed as follows: 3", 4”, 5" and 6", six; 8/, 10"’
and 12", four; 14”” and 16", two; 18"/, 20"’ and 24", one in a box.
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Transfer Firm-Joint Outside and Inside

826
Outside

Calipers Nos. 826 and 827

[

827
Inside

No. Size, ]I%ches Price No. Size. Inches Price

4 $1.30 4 $1.30

5 1.50 5 1.50

6 1.60 6 1.60

8 1.90 3 1.90

326 10 2.20 10 2.20

12 2.50 827 12 2.50

14 2.80 14 2.80

16 3.10 16 3.10

18 3.40 18 3.40

20 4.00 20 4.00

24 4.90 24 4.90

Sizes above refer to length of leg. Actual capacities are as follows:

Size o R T s e P nol2Ta 1 6l T8 20 24

Actual Capacity of S

Outside C?lipers... Sl 1-216(7)9 1-2[12[15(17|19]22|24 1-2(29:1-2

Each of the above packed as follows: 4", 5"/ and 6"/, six; 8", 10"" and
12”7, four; 14" and 16", two; 18", 20" and 24’’, one in a box.
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Screw Adjusting Firm-Joint Calipers
Nos. 831 and 832

832

831

Outside Inside

No. Size, Inches Price No. Size, Inches Price
4 $1.10 4 $1.10

5 1.15 5 135

6 1.20 6 1.20

8 1.50 8 1.50

10 1.80 10 1.80

331 14 2.10 332 12 2.10
14 2.40 14 2.40

16 2.70 16 2.70

18 3.00 18 3.00

20 3.30 20 3.30

24 4.20 24 4.20

Sizes above refer to length of leg. Actual capacities are as follows:

Bizel ) 0 N | 4 [s]6] 8 [10]12[14]16][18] 20 | 24

n

<5}
Actual Capacity of 5 ! j
Outside Calipers. ... 5[4 1-2/6|7(9 1-2 12/15/17|19|22 2171-2 29 1-2

Each of the above packed as follows: 4”, 5" and 6/, six; 8"/, 10”” and
127, four; 14’" and 16", two; 18", 20" and 24’/, one in a box.
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Firm-Joint

Hermaphrodite Calipers
No. 835

LT ol 1 S e
4 $0.80 $0.60
835 6 1.00 .80
8 1.20 1.00

Narrow
Firm-Joint Inside

Caliper No. 837

Price, 70 cents

Similar in design to the regular 4
Firm-Joint Caliper, excepting that the
legs are much narrower and allow it to be
used to measure the diameter of deep
holes at the bottom.

It can be inserted 2 1-2” in a hole 1-4"
in diameter.

Each of the above packed six in a box, except 8/, which is packed four

in a box.
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Combination Caliper and Divider

No. 840

10 Inch

The arms or holders are provided with split chucks to receive the
auxiliary legs, which are held firmly by a turn of the knurled nut that
closes the chuck concentrically. A pencil can be substituted for one of
the legs if desired.

Price
Set Complete. . SR g RS S 6()
With Divider LOf’b onl Voo o R 2.40

Packed one in a box.
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Universal Divider No. 843

Price, $6.00

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
unclamped 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 8”
in diameter.

Packed one in a box.
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Improved Steel Beam Trammels

No. 845

Price, with 9" Beam, $6.00
Will describe a circle 18 in diam.

Price, with 13" Beam, $6.00
Will describe a circle 26" in diam.

Price, with 13" Beam and Extension, $7.00

Will describe a circle 54’ in diam.

The trams are clamped by knurled nuts to the beam, which is flattened
on top, and the thrust taken by washers to prevent marring the bearing
surfaces. A spring friction holds the trams in place when the nuts are
loosened for setting. One tram has an adjusting screw and slide, which is
convenient for fine adjustment of the points.

A swivel handle at the top of each tram is a noticeable advantage, as it
enables the trammels to be much more conveniently and accurately used
than is possible with fixed handles. The adjustable points are held by
spring chucks and can be easily removed and replaced by pencil or other
special points. ;

A pair of calipering points is furnished with these trammels.

A pair of large V points, by the use of which circles may be described
around holes from 1-4”" to 1 5-8"" diameter, can be furnished for the
13" trammel if desired. Price, $1.50 extra.

Packed one in a box.
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Set of Standard Tools No. 847

FOR STUDENTS AND APPRENTICES

Price, $9.25
A set of tools that the experience of the shop man has proved to be
essential equipment for the beginner.

It is neatly arranged in a folding
leather case as shown in the cuts. Size
folded, about 7/ x4 3-4’" x 1 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. 810—4’" Rex Divider, solid nut.

No. 811—4"" Rex Outside Caliper, solid
nut.

No. 812—4/' Rex Inside Caliper, solid nut.

No. 835—4""Hermaphrodite Caliper,
solid point.

Packed cne set in a box.
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Set of Standard Tools No. 849

FOR STUDENTS AND APPRENTICES
Price, $10.00
Contains the following tools:

No. 300—6" Tempered Steel -
Rule, No. 4 Grad-
uation.

No. 402—6"” Combination
Square, No. 4
Graduation (with
hardened heads).

No. 650—60° Center Gauge
(Tempered).

No. 765—Center Punch (9-64’/
at top of tapered

point).

No. 810—5" Bex Divider, sclid
nut.

No. 811—6"" Rex Outside Cali-

per, solid nut.

& No. 812—6" liex Inside Cali-
- per, solid nut.

i Handbook for Apprenticed Ma-
J chinists”

Q‘ﬁg Furmbhed in a finished wooden

Thc ‘Handbook for Appren-

é ticed Machinists” included
with the set, contains many useful hints and instructions on the proper
way to perform a large variety of operations common to machine shop

rractice. i
practice Packed one set in a box.

Gas Heater No. 850

FOR TEMPERING DRILLS, PUNCHES, CHISELS, SMALL
TOOLS, ETC.
Price, $2.00

This Heater, in many instances, takes the place of a forge in tempermg
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 at the base of the heater.

Packed one in a box.
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Yarn Reel No. 975

FOR REELING AND MEASURING LENGTHS OF COTTON,
WOOLEN AND WORSTED YARNS

Price, $52.00

These Yarn Reels are especially adapted to accurate reeling of fine
yarns. They are used in connection with roving scales and yarn 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 80 parts, that of the 54" reel
is graduated into 120 parts, indicating the number 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 web of the worm
wheel. The striking of the bell warns the operator a few turns before the
zero of the dial reaches the index point. The yarn guides and spindles are
kept in line with each other while feeding yarn upon the reel, which is
very desirable when reeling fine yarns. The extra length of yarn guides is
of use in increasing the friction upon the yarn by taking a half turn or
more of yarn around them. The automatic feed motion lays the yarn flat
upon the reel, thus securing accurate and uniform measurement and
consequently correct results as 1o 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

TO ACCOMPANY THE ROVING OR YARN SCALES

Price, $30.00

For reeling small quantities of roving, drawing and yarn and also to
determine the number of twist in yarn.
Circumference of large drum, 18",

Instructions for Use with the Yarn Reel

To Find Number of Cotton Yarn. Reel and weigh any convenient
number of yards. Multiply number of yards reeled by 8 1-3, and divide
product by weight of sample in grains. Quotient will be number of the
yarn, or number of hanks in a pound avoirdupois.

To Find Number of Linen Yarn. Reel and weigh any convenient
number of yards. Multiply number of yards reeled by 23 1-3, and divide
product by weight of sample in grains. Quotient will 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 number of yards reeled by 12 1-2, and divide
product by weight of sample in grains. Quotient will be number of the
yarn, or number of hanks in a pound avoirdupois.

To Find Number of Woolen Yarn. Reel and weigh any convenient
number of yards. Multiply number of yards reeled by 4 3-8, and divide
product by weight of sample in grains. Quotient will be number of the
yarn, or number of runs in a pound avoirdupois.

Note.—In all of above calculations, the longer the length of yarn
taken the more accurate will be the result.
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Improved Roving or Yarn Scales No. 980

Price, $19.00

These scales will weigh one pound by tenths of grains or one seventy-
thousandth part of one pound avoirdupois, making them especially
useful in connection with Yarn Reels, for the numbering of yarn from
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 of large 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, viz.: One each of 20, 30, 50, 100, 200, 300, 500, 1000, 2000 and
3000 grains; the 20 grains on the beam are each divided into 10 parts.

Il

One pound avoirdupois = 7000 grains

1:24 4l 2 #i:3500,1 5 12
Peditir 5 el g0 s
1—8 “ 00 = 875 ““

One ounce 4 = 4375
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Sample Weighing Scales No. 982

ENGLISH OR METRIC MEASURE

3 _Fil e & =

Price, $19.00

Adapted for weighing small articles, screws, samples of paper, color,
drugs, etc., for the purpose of computing large quantities. They also
answer as postal scales. The finished parts are all nickel plated, and the
stand is japanned and ornamented. A spirit level is placed 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 the following weights:
1, 2, 5, 10, 20, 40, 60, 100, 100 and 200 grammes.

7000 grains equal one pound avoirdupois.

One ten-thousandth of a pound equals 7-10 of a grain
156 1-4 ten-thousandths ““ “  “  equal 1-4 of an ounce
312 1.2 c Gl ke R oG e
468 3_4 ‘e 9 O ‘e ‘e 3_4 66 6é ‘e
625 « « e CI TSP S

2500 i & g “ 14 of a pound

5000 6 ‘e 66 6c ‘e ‘e 1_2 e 66 “

7500 ““ “ 66 6c 0 3 3—LL b6 C¢ 3
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Hair Clippers

Brown & Sharpe Hair Clippers are durable, powerful and are note-
worthy for their lasting qualities, smooth cutting action and ease of
operation. The handles fit the natural grip of the hand and the weight of
the parts is so distributed that the Clippers are particularly well bal-
anced. The cutting action is clean and powerful at all portions of both
forward and return strokes. The winged nut facilitates adjustment and
permits the same tension to be readily kept on the plates by noting the
position of the nut. Plates are thick enough for repeated sﬁarpcning.

“Narrow Plate” Hair Clippers

These are narrow
clippers, especially
useful in clipping
about the neck or
for trimming the
beard. Bottom
plates are about
1 1-2 inches wide.

No. 000 Cuts hair nearly as close as shaving.................$4.50
No. 00 Cuts hair one-sixty-fourth of an inch long............ 4.50

“Bressant’’ Hair Clippers

The ‘“Bressant’”
Hair Clipper is
made in six sizes,
cutting hair from
5-16ths of an inch
long to nearly as
close as shaving.
The cutting move-
mentis actuated by
a spiral spring contained within a screw shell. This construction per-
mits the plates to be removed while the spring remains set. The spiral
spring is practically indestructible and furnishes a uniform tension
throughout the full length of stroke.

Plates are interchangeable on the “Bressant’ Hair Clippers for the com-
plete range of sizes from 000 to 3. Bottom plates are about 2 inches wide.

“BRESSANT”’—Trade Mark

No. 000 Cuts hair nearly as close as shaving. ................$4.50
No. 00 Cuts hair one-sixty-fourth of an inch long............ 4.50
No. 0 Cuts hair one-thirty-second of an inch long........... 4.50
No. 1 Cuts hair one-eighth of an inchlong ................ 4.50
No. 2 Cuts hair one-quarter of an inch long................ 5.00
No. 3 Cuts hair five-sixteenths of an inch long.............. 5.50

Each of the above packed one in a box.
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“Figaro’® Hair Clippers

The “Figaro” Hair
Clippers are similar
in design to the “Bres-
sant,”” but are lighter
in weight and have
smaller handles and
frame. The cutting
movement isactuated
by the same powerful
spiral spring used in
the “Bressant.” In
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 off. The washer is attached to the winged nut, which
prevents it being dropped or lost.

Bottom plates are about 2 inches wide.

“FIGARO”—Trade Mark

No. 0 Cuts hair one-thirty-second of an inch long.............$4.50
No. 1 Cuts hair one-eighth of an inch long................... 4.50
No. 2 Cuts hair one-quarter of aninchlong ................. 5.00
No. 3 Cuts hair five-sixteenths of an inch long................ 5.50

Packed one in a box.

Sharpening and Repairing

PRICES

Sharpening clippers (our own make). . s .$0.75
Sharpening clippers (not our own make—we cannot furnish repau‘

parts) . e o e 1), 1)
New top plate 1nclud1ng sharpenmg of chpper 1.35
No. 000, 00, 0 or 1 bottom plate, including sharpemnv of chpper 1.75
No. 2 bottom plate, including sharpemnn of iclipper: A5 a08 v 2.25
No. 3 bottom plate, including sharpening of dlpper Wi, Seani 2070
New set of plates for No. 000, 00, 0 or 1 chppers iy SR 2.35
New set of plates for No. 2chpper FERRAEN "Ll oy
New set of p]ates for No. 3 clipper.. MRS 35
Springs for “Narrow Plate Hair Chpperq each. . BRI 03 105
Springs for “Bressant” or “Figaro” Hair Cllppcrs each. . s 05

We are Not Responsible if Teeth Break in Sharpcnlng
If other parts are needed, they are charged extra. We have special
facilities for sharpening Power and Horse Clippers.

Remittances should accompany orders. Include a sufficient amount
to return clippers by INSURED PARCEL POST. Post Office Money
Orders are most preferred.
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Publications

We issue the following publications. Sent, postage paid, up-
on receipt of the nominal charges listed below:

Practical Treatise on Milling and Milling Machines
This book is a thorough treatise on Milling and Milling Machines.
Price, Cloth, $1.50. Cardboard, $1.00.

Construction and Use of Automatic 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 Universal Grinding
Machines, 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 Reamer
Grinding Machines
Describes the construction and use of these machines and contains
directions for grinding cutters. Price, Cardboard, 50 cents.

Care and Use of Automatic Gear Cutting Machines
Contains a description of our Automatic Gear Cutting Machines,
together with instructions for care and use and for cutting spur and
bevel gears. Price, Cardboard, 50 cents.

Practical Treatise on Gearing
Contains tables and illustrations, and is written for those who wish

to obtain practical explanations and descriptions for making gears.
Price, Cloth, $1.50. Cardboard, $1.00.

Formulas in Gearing

This work supplements 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 =145, Centi = 1}5, Deci =44, Deca =10, Hecto =100, Kilo =1000,
Myria =10,000.

French and British (and American)
Equivalent Measures

MEASURES OF LENGTH

French British and Upniled Stales

1 metre =39.37 inches, or 3.28083 feet, 1.09361 yards
.3048 metre =1 foot

1 centimetre =.3937 inch

2.54 centimetres =1 inch

1 millimetre =.03937 inch, or nearly 1-25 inch

25.4 millimetres =1 inch

1 kilometre =1093.61 yards, or 0.62137 mile

MEASURES OF WEIGHT

French British and United States
1 gramme 15.432 grains

.0648 gramme 1 grain

28.35 grammes 1 ounce avoirdupois

1 kilogramme 2.2046 pounds

4536 kilogramme 1 pound

I ornA o hetric ton } 7 {.9842 ton of 2240 pounds

: 19.68 cwt.
1000 kilogrammes 2204.6 pounds

= 1 ton of 2240 pounds

1 (R T

1.016 metric tons
1016 kilogrammes

MEASURES OF CAPACITY

French British and United States

61.023 cubic inches
g 5 : .03531 cubic foot

1 litre (=1 cubic decimetre) = 1 bk 12 al - {American)
2.202 lbs. of water at 62° F.

1 cubic foot

1 gallon (British)

1 gallon (American)

28.317 litres
4.543 litres
3.785 litres

o
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Decimal Equivalents
of Parts of an Inch
1-64 .01563 21-64 32813 45-64 .70313
1-32 03125 11-32 34375 23-32 71875
3-64 .04688 23-64 .35938 47-64 .73438
1:16 0625 | 3-8 375 3-4 75
5-64 .07813 25-64 .39063 49-64 .76563
332 .09375 13-32 .40625 25-32 78125
7-64 .10938 27-64 .42188 51-64 .79688
1-8 325 7-16 4375 13-16 8125
9-64 .14063 29-64 .45313 53-64 .82813
5-32 15625 15-32 46875 27-32  .84375
11-64 .17188 31-64 .48438 55-64 .85938
3-16 1875 | 1-2 > 7-8 875
13-64 .20313 33-64 .51563 57-64 .89063
7-32 21875 17-32 53125 29-32 90625
15-64 .23438 35-64 .54688 59-64 .92188
1-4 25 9-16 5625 | 15-16 9375
17-64 .26563 37-64 57813 61-64 95313
9-32 28125 19-32  .59375 31-32  .96875
19-64 .29688 39-64 .60938 63-64 .98438
5-16 3125 5-8 625 1 1.00000
41-64 64063
21-32  .65625
43-64 .67188
11-16 .6875

[
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Millimetre Equivalents
of Parts of an Inch

Inches m/m Inches m/m Inches m/m
1-64 .397 21-64 8.334 45-64 17.859
1-32 794 11-32 8.731 23-32 18.256
3-64 1.191 23-64 9.128 47-64 18.653
1-16 1.587 3-8 91525 3-4 19.050
5-64 1.984 25-64 9.922 49-64 19.447
3-32 2.381 13-32 10.319 25-32 19.844
7-64 2.778 27-64 10.716 51-64 20.240
1-8 3.170> 7-16 15113 13-16 20.637
9-64 3.572 29-64 11.509 53-64 21.034
5-32 3.969 15-32 11.906 27-32 21.431
11-64 4.366 31-64 12.303 55-64 21.828
3-16 4.762 1-2 12.700 7-8 22,225
13-64 5.159 33-64 13.097 57-64 22.622
7-32 5.956 17-32 13.494 29-32 23.019
15-64 5.953 35-64 13.890 59-64 23.415
1-4 6.350 9-16 14.287 15-16 23,812
17-64 6.747 37-64 14.684 61-64 24.209
9-32 7.144 19-32 15.081 31-32 24.606
19-64 7.541 39-64 15.478 63-64 25.003
5-16 7.937 5-8 15.875 1 25.400

41-64 16.272

21-32 16.669

43-64 17.065

11-16 17.462
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Decimal Equivalents of

Millimetres and Fractions of Millimetres

m/m Inches

m/m Inches

m/m

m/m Inches
1-100 =.00039
2-100=.00079
3-100=.00118
4-100=.00157
5-100=.00197
6-100=.00236
7-100 =.00276
8-100=.00315

9-100'=.00354
10-100 =.00394
11-100 =.00433
12-100 =.00472
13-100 =.00512
14-100 =.00551
15-100 =.00591
16-100=.00630
17-100 =.00669
18-100 =.00709
19-100 =.00748
20-100 =.00787
21-100=.00827
22-100 =.00866
23-100 =.00906
24-100 =.00945
25-100 =.00984
26-100 =.01024
27-100 =.01063
28-100 =.01102
29-100 =.01142
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 =.01575
41-100 =.01614.
42-100 =.01654
43-100 =.01693
44-100 =.01732
45-100 =.01772
46-100 =.01811
47-100 =.01850
48-100 =.01890
49-100 =.01929
50-100 =.01969
51-100 =.02008
52-100 =.02047
53-100 =.02087
54-100 =.02126
55-100 =.02165
56-100 =.02205
57-100 =.02244.
58-100 =.02283
59-100 =.02323
60-100 =.02362
61-100 = 02402
62-100 =.02441
63-100 =.02480

64-100 =.02520
65-100 =.02559
66-100 =.02598
67-100 =.02638
68-100 =.02677
69-100 =.02717
70-100 =.02756
71-100 =.02795
72-100 =.02835
73-100 =.02874
74-100 =.02913
75-100 =.02953
76-100 =.02992
77-100 =.03032
78-100 =.03071
79-100 =.03110
80-100 =.03150
81-100 =.03189
82-100 =.03228
83-100 =.03268
84-100 =.03307
85-100 =.03346
86-100 =.03386
87-100 =.03425
88-100 =.03465
89-100 =.03504
90-100 =.03543
91-100 =.03583
92-100 =.03622
93-100 =.03661
94-100=.03701

O 0 WN -

DO BN DO BN DO DO B b e et e el e ed fed e e
QAU WNMHOWVWR-1ITWUN e WNMOS

95-100 =
96-100 =
97-100 =
98-100 =
99-100 =

I

I

I

Il

Il

I

I

Il

Inches

.03740

.03780
.03819
.03858
.03898
.03937
07874
11811
15748
.19685
.23622
27559
.31496
.35433
.39370
43307
47244
.51181
55118
.59055
.62992
.66929
.70866
74803
78740
82677
.86614
90551
94488
.98425
1.02362
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Weight of Square and Round Bars of Steel

Based on 489.6 Ibs. per cubic foot. For Wrought Iron deduct 2 per cent.

IN POUNDS PER LINEAR FOOT

Thickness or | Weight of ‘Weight of Thickness or | Weight of | Weight of

Diameter, Square Bar Round Bar Diameter, Square Bar | Round Bar

Inches 1 foot long 1 foot long Inches 1 foot long | 1 foot long
1-32 .0033 .0026 2 1-2 21525 16.69
1-16 L0133 .0104 9-16 22.33 17.53
1-8 .0531 .0417 5-8 23.43 18.40
3-16 1195 .0938 11-16 24.56 19.29
1-4 2123 .1669 3-4 25.00 20.20
5-16 0083 .2608 13-16 26.90 21.12
3-8 AT782 .3756 7-8 28.10 22.07
7-16 .6508 o111 15-16 29.34 23.04.
1-2 .8500 6676 3 30.60 24.03
9-16 1.076 .8449 1-16 31.89 25.04.
5-8 1.328 1.043 1-8 33.20 26.08
11-16 1.608 1.262 3-16 34.55 27.13
3-4 1.918 1.502 1-4 35.92 28.20
13-16 2.245 1.763 5-16 37.31 29.30
7-8 2.603 2.044 3-8 38.73 30.42
15-16 2.989 2.347 7-16 40.18 31.56
1l 3.400 2.670 1-2 41.65 32.71
1-16 3.838 3.014 9-16 43.14 33.90
1-8 4.303 3.379 5-8 44.68 35.09
3-16 4.795 3.766 11-16 46.24 36.31
1-4 5.312 4.173 3-4 47.82 37.56
5-16 5.857 4.600 13-16 49.42 38.81
3-8 6.428 5.019 7-8 51.05 40.10
7-16 7.026 5.518 15-16 52.71 41.40
1-2 7.650 6.008 4 54.40 42.73
9-16 8.301 6.520 1-16 56.11 44.07
5-8 8.978 7.051 1-8 57.85 45.44
11-16 9.682 7.604 3-16 59.62 46.83
3-4 10.41 8.178 1-4 61.41 48.24
13-16 1117 8.773 5-16 63.23 49.66
7-8 11.95 9.388 3-8 65.08 bl
15-16 12.76 10.02 7-16 66.95 52.58
2 13.60 10.68 1-2 68.85 54.07
1-16 14.46 11.36 9-16 70.78 55.59
1-8 15.35 12.06 5-8 7343 57.12
3-16 16.27 12.78 11-16 74.70 58.67
1-4 17.22 13.52 3-4 76.71 60.25
5-16 18.19 14.28 13-16 78.74 61.84
3-8 19.18 15.07 7-8 80.81 63.46
7-16 20.20 15.86 15-16 82.89 65.10

Continued on next page.
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Weight of Square and Round Bars of Steel

IN POUNDS PER LINEAR ¥OOT
Based on 489.6 lbs. per cubic foot. For Wrought Iron deduct 2 per cent.

Thickness or | Weight of | Weight of Thickness or | Weight of | Weight of

Diameter, Square Bar | Round Bar Diameter, | Square Bar | Round Bar

Inches 1 foot long 1 foot long Inches 1 foot long | 1 foot long
5 85.00 66.76 7 166.6 130.9
1-16 87.14 68.44 | 1-8 17256 135.6
1-8 89.30 70.14 1-4 178.7 140.4
3-16 91.49 71.86 3-8 184.9 145.3
1-4 93.72 73.60 | 1-2 191.3 150.2
5-16 95.96 o 5-8 197.7 155.2
3-8 98.23 9705 3-4 204.2 160.3
7-16 100.5 78.95 7-8 210.8 165.6
1-2 102.8 80.77 8 2176 171.0
9-16 105.2 . 82.62 || 1-8 224.5 176.3
5-8 107.6 84.49 w 14 231.4 181.8
11-16 110.0 86.38 ‘ 3-8 238.5 1873
3-4 112.4 88.29 | 1-2 245.6 193.0
13-16 114.9 90.22 ‘ 5-8 22529 198.7
7-8 117.4 92.17 3-4 260.3 204.4
15-16 119.9 94.14 | 7-8 267.9 210.3
6 122.4 9.14 || 9 275.4 216.3
1-16 125.0 98.14 | 1-8 2032 222.4
1-8 1216 100.2 1-4 2911 228.5
3-16 130.2 102.2 3-8 298.9 234.7
1-4 132.8 104.3 1-2 306.8 241.0
5-16 41355 106.4 5-8 315.0 247.4
3-8 138.2 108.5 3-4 923:2 253.9
7-16 140.9 110.7 7-8 331.6 260.4
1-2 143.6 112.8 10 340.0 267.0
9-16 146.5 114.9 1-4 357.2 280.6
5-8 149.2 1172 1-2 374.9 294.4
11-16 15221 119.4 3-4 392.9 308.6
3-4 154.9 12157 11 411.4 32371
13-16 157.8 123.9 1-4 430.3 337.9
7-8 160.8 126.2 1-2 449.6 3901
15-16 163.6 128.5 3-4 469.4 368.6

To compute the weight of Sheet Steel:

Multiply the thickness by 40.8; the result is the weight in pounds per square foot.

Example: A piece of Sheet Steel is .005” thick, its weight is .005 x 40.8 = .204 lbs.
per square foot.

To compute the weight of Sheet Iron:

Multiply the thickness by 40; the result is the weight in pounds per square foot.

Example: A piece of Sheet Iron is .005”” thick, its weight is .005 x 40 = .200 lbs.
per square foot.
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Weight of Iron and Steel Sheets —ken:

Thickness by Thickness by American
Birmingham Gauge B (Brown & Sharpe’s) Gauge
No. of | Thickness,| Weight per Sq. Ft. || No. of | Thickness, Weight per Sq. Ft.
Gauge Inches Iron Steel Gauge Inches Tron Steel
0000 454 18.16 | 18.52 0000 46 18.40 18.77
000 425 17.00 17.34 000 4096 16.38 16.71
00 .38 15.20 15.30 00 .3648 14.59 14.88
0 .34 13.60 13284 0 .3249 13.00 13.26
i1 - 12.00 12.24 1 .2893 TL:57 11.80
2 284 11.36 11.59 2 2576 10.30 10.51
3 .259 10.36 | 10.57 3 2294 9.18 9.36
4 .238 9.52 9.71 4 2043 8.17 8.34
S 22 8.80 8.98 5 .1819 7.28 7.42
6 203 8.12 8.28 6 1620 6.48 6.61
7 18 7.20 7.34 7 1443 5.0 5.89
8 2165 6.60 6.73 8 1285 5.14 5.24
9 .148 5.92 6.04 9 1144 4.58 4.67
10 134 5.36 5.47 10 *.1019 4.08 4.16
11 12 4.80 4.90 1s .0907 3.63 3.70
12 109 4.36 4.45 12 .0808 323 3.30
13 .095 3.80 3.88 3 0720 2.88 2.94
14 .083 3.32 3:39 14 .0641 2.56 2.62
15 072 2.88 2.94 15 L0571 2.28 2:38
16 .065 2.60 2.65 16 20508 NS08 207
17 .058 2:32 2.37 17 0453 | 1.81 1.85
18 .049 1.96 2.00 18 .0403 1.61 1.64
19 .042 1.68 1.71 19 L0359 1.44 1.46
20 035 1.40 i 1.43 20 L0320 1.28 %31
21 032 1.28 1.31 21, L0285 1.14 1:16
22 .028 1312 1.14 22 0253 1.01 1.03
23 .025 1.00 1.02 23 .0226 .904 922
24 022 .88 .898 24 .0201 .804 .820
25 .02 .80 .816 25 .0179 716 430
26 .018 72 734 26 .0159 .636 .649
20 016 .64 .653 27 0142 .568 579
28 .014. .56 oLl 28 .0126 504 .514
29 013 02 .530 29 L0113 452 461
30 012 48 490 30 .0100 400 408
31 .01 40 408 31 .0089 .356 .363
32 .009 .36 367 2 .0080 .320 .326
99 .008 DY .326 33 0071 284 .290
34 .007 .28 .286 34 .0063 252 2267
35 .005 .20 .204 35 L0056 224 .228
() T VR R i AR e B e o e St el Tron. 7.7 Steel 7.854
Weight per cubic foot, oo o iRERN JHUSL SIIRNERS ¢ 480 “489.6

‘Weight per cubic inch

............................... ¢t logTaiges 12833

As many gauges differ, and even the thicknesses of a certain specified gauge are not
assumed the same by all manufacturers, orders for sheets and wires should always
state the weight per square foot or the thickness in thousandths of an inch.
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Brown & Sharpe Standard Taper Holes

FOR SPINDLES, COLLETS, etc.

Approx. Diam.

Approx. Diam.

Approx. Diam.

No. of No. of - No. of
Yook | Wit "Teperiif B IR Y mee |t i En
6 19-32 10 114 14 2 11-32
7 23-32 el 11-2 16 27-8
9 11-16 12 1 13-16 18 3 7-16
| GulhEG

Brown & Sharpe Standard Tapers

FOR SPINDLES, ARBORS, COLLETS, etc.

No. of Diam. at Small No. of Diam. at Small || No. of Diam. at Small
Taper End, Inches Taper End, Inches ‘ Taper ‘ End, Inches

il .200 7 .600 13 1.750

2 .250 8 750 14 2.000

3 312 9 1900 ‘ 15 2.250

4 .350 10 1.0446 | 16 2.500

) 450 it 1.250 107 2.750

6 .500 12 1.500 18 3.000

The Taper-Nose Spindle

THE front end of the spindle is tapered, hardened and ground, and
has a recess to receive cutter 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 end of the spindle and the arbor or collet is drawn into place
and held securely by a drawing-in bolt which passes through the
center of spindle.

Face milling cutters are drawn directly on to the taper nose of the
spindle by a cutter 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 noteworthy.
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 as though part
of the spindle, yet can be removed with a minimum of effort. This can
be best appreciated 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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Dimensions of the Taper-Nose Spindle
on Brown & Sharpe Milling Machines

HARD

S

—+24—apen sken roor— 15—

_‘\< _no IND

-

4

N
1
k5.255 TO SHARP CORNERS:

Machine

No. of Taper Hole

No. 3, 3A Universal Milling Machines 1
No. 2B Heavy,3,3B,13B P1.M.M. and 33 Auto. M. M. B&S
No. 2, 5 Vertical Spindle Milling Machines
No. 3A Heavy, 4A Universal Milling Machines 12
No. 3B Heavy, 4B Plain Milling Machines B&S
No. 3 Vertical Spindle Milling Machine
No. 4A Heavy Universal Milling Machine 14
No. 4B Heavy, 5B Heavy Plain Milling Machines B&S
HARD
i 51 _sromo g1
e
e S e v t 3
s
Machine Ne. f{o'{;aper ||
No. 1, 1A (with or without Back Gears), 2 & 2 A Univ. M. M. 10
No. 1, 1B (with or without Back Gears), 2 & 2B PL. M. M. B&S

No. 1Y, 2Y, PL Rack Feed M. M. and 21 Auto. M. M.

Dimensions of Tapped Hole in Shanks of Arbors and Collets

No. 10 Taper 1-2”, 14, L. H. Nos. 11 and 12 Taper 3-4”, 12, L. H.
No. 14 Taper 17, 10, L. H.
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Brown & Sharpe Tapers
D—F’___T%D——?_ =5 _____j:’ [

PLugDer’
Howc)

PrvaDerTH
P
b o I

WA g L

b ARBORS COLLETS

A e
TAPER |2 PER F
e PLuG DERTH oy Dimensions of Mill. Machine Spindles
Bl bi (Taper-Nose)
= A =
K TK S\ R OB R EL | G BT [T |
[ k ! 3.045(2 [215(1 [1%8% | & | X%
N T o
_IQ/// 5.255 236|414 124|248 | % | 4 | X
TAPER 3 PER.F i{Diameter at sharp corner.
Taper .500” per ft. except No. 10 which is .5161” per ft.
Plug Depth ) | y o o ) o,

P £33 Lol = ko)1 ] a| 2o
gl 2.3 BE| o[ Bn| Bl 28| 5B | g2 e8| s 25y
=] SR i =M - e 8. 4 o DN (hi
8 Hy e | E8 | 2d | gE| S5 | 88 2o | Bo | 258
B| B | 4B SE| 5 |82 28 | BE| 55|98 | 88 | BE | 23|82 | TEF

2% | pa| 9| T gl sn | g2 | 22 & =i S | BH| s | 52w

s ArNE g ag| 8 B n o] EM| &5 S O =9 | 3¥ RS

: w |98 | 8| 8 | 88 H SREEAaslNE oS e Sl Rilse £ 0
2 [z 4 S Mg = < < | B ERN

D e s e e T

1555200 Ee) {15 34 |.135 < | .170 1% % |.030]| .003

2| .250" |1+ 14 (1% 14 |.166 Y | 220 o5 5 [.030| .003

11 183 (1% 8¢ 1197 & | .282 5 % [.040| .003

Bl a 12 134 |1%3 | 24 5 |.197 | & | .282 % 5 [-040| .003

| 2 1851 2% % |.197 & | .282 5 5 |.040] .003

4 3507 1Y 133 (1% 4 |.228 B | 320 55 % [.050]| .003

i 14} 14|24 # 1.228 | 35 | .320 5 % |.050| .003

1% 13| 245 | % |.260| 34 |.420 | 4 | ¥ |.060] .003

Syl A504 2 1425 4 |.260| 3% | .420 Y 5 |.060| .003

214 25 25% 34 1.260 | 3¢ | .420 Y 5 |.060| .003

6 | .500” (234 24| 2% 7% |.291 35 450 57 <5 | .060| .005

3|34 4 [.322 4% | 560 % | 36 [.070] -.005

7| .600” [27 | 313 | 35 [.322| 3% | 560 | & | % [.070] .005

3 b e 3 31322 i | .560 5 3% 1.070| .005

8 | 7507 |35 3234 1 353 ] 36 [ 710 | 3 | 34 [.080] .005

#“B & S Standard” Plug Depths are not used in all cases.

1Special lengths of keyway are used instead of standard lengths in some places.
Standard lengths need not be used when keyway is for driving only and not for ad-
mitting key to force out tool.
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Brown & Sharpe Tapers (Continued)

Plug Depth = | S 28
5| uoF ¥ TSE v s | 25| B8 38| v |Eg
&l °3§ " SEETS | Do S arsn R B ETERE a0 2 less
S| dwn | o | Ew p@ | 92 |EE | SE|SS| 85 | g5 |Bs | By |BSH
3 s% | *E | 88| , | Sw | 45 | M5 (85 | SR g |88 |88 |uBe
~ -‘35;5 nd |88 |1 || BS iR EBl =8| B Hy |35 S0 |32 47
S|AME| @8 |AE 18 | &g | ®° | Ad | BN gE| 22 |58|A8 | RE (D58
2 A3 =2 ; ) .l < 4| R g2
D = K| 8 Ll W T hdml eltedn!
i 4 37% | 4% | 114 |.385| % | .860 | 35 | 7% |.100 |.005
g Y 46 | 476 [ 1% [.385 | &% | .860 | % | 4% |.100 |.005
5 43 | 533 |15 [447 | 3 [1.010 | % | ¢ | .110 |.005
10 1.0446 51 5% | 633 [1fs [447 | 3 |1.010 | ¥ | 5| .110 |.005
675 | 675 | 615 | 1% [.447 | 3 [1.010 | 75 | 3% 110 |.005
1117 200 Lt 535 | 63 |14 447 33 |1.210 | &5 | 15[ .130 [.005 |
& 634 613 | 735 | 14 [447] 8% [1.210 | &% | 34].130 |.005 |
12 | T500 156 | U4 | 615 | 735134510 8 |1.460 | 35 | 14| .150 |.005
e 64
13[1.750 | 7% Td% | 895 | 134|.510| 3 |1.710 | 35 | 53] .170 [.010 |
14[2.00 | 8l{[8Y 845 | 9d | 13% | 572 3 |1.960 | & | 3| .190 |.010 |
15(2.25 | 8% [ 83 | 9% [ 141 [.572] 3 [2.210] &% | %4 .210 |.010 |
16]2.50 | 9y 9 [10}4| 1% |.635| 4 |2.450 | 54 | 1 | .230 |.010
[17[2.75 | 9%
18]3.00 | 10} | \ J

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 = 70
8 1
No. of Taper

2

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. In this system,
the taper of which is 0.6 inch per foot or 1 in 20, the number of the taper
is the key by which all the dimensions are immediately determined.
That is the number of the taper is the number of tenths of an inch in
diameter at the small end, the number of eighths of an inch at the large
end, and the number of halves of aninch in length or depth. For example:
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 16-8, or 2 inches diameter at the large end;
16-10 or 1.6 inches at the small end; 16-2 or 8 inches in length.

Length of Taper =




BROWN & SHARPE MFG. CO.

238

Morse Tapers

1
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Cutters

WE regularly manufacture and usually carry in stock over 45 styles
and 3,000 sizes of cutters, and can make any size or shape or
arrange for any combination of cutters that may 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 work. 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 life 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 Iron 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

N the development of Coarse-Tooth Milling Cutters, the aim has

been to obtain the freest possible cutting action without impairing
the accuracy of the surface 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 greater 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 due to the
fact that less cutting is actually required to remove a given amount 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 dragging action. Ac-
cordingly, there is less friction generated for a given cut, leaving 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 that 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 proportion
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 differs greatly in various in-
stances, owing to the conditions, such as the stiffness of the work, nature
of the cut, strength of the machine, etc.

In developing the line of Brown & Sharpe Coarse-Tooth Milling
Cutters particular attention has been given to the angle of rake and the
lead of the spiral of the teeth. After a long series of practical experi-
ments we have adopted the present type with steep spiral and consider-
able angle of rake as the most economical and practical form.
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Clearance on Cutters

HEN sharpening cutters, the clearance should always be taken

into consideration. Clearance, or relief, on milling cutters is the
amount of material removed from the top of the teeth back of the cut-
ting edge, to permit the teeth to clear the stock and not scrape over it
after the cutting edge has done 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
remains the same.

The angle of clearance depends upon the diameter of the cutters and
must 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 diameter, and 6 degrees for those under 3 inches, and the land at
the top of the teeth should be from .02 to .04-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
likely 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

THE Feeds and Speeds of cutters cannot be governed by any definite
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, 80 feet to 100 feet per minute; for cast iron, 40 feet 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-Speed Steel Cutters for the same materials, the fol-
lowing speeds are advocated: For brass, 150 feet to 200 feet per minute;
for cast iron, 80 feet to 100 feet per minute; for machinery steel, 80 feet
to 100 feet per minute; and for annealed tool steel, 60 feet to 80 feet per
minute. !

Tables for determining the number of revolutions per minute to ob-
tain the more common surface speeds of cutters of different diameters
will be found on pages 242 and 243.
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.
Table of Cutting Speeds
Feet per [
Nestper| 15 ‘ 17.5 ’ 20 L 22.5 ’ 25 ‘ 21.5 ‘ 30 | 35 ‘ 10 ’ 45 ’ 50 ‘ 55
Dift; REVOLUTIONS PER MINUTE
1-16 |917 (1070 (1222 (1375 (1528 (1681 (1833 (2139 [2445 [2750 |3056 |3361
1-8 1458 | 535 | 611 | 688 | 764 | 840 | 917 |1070 (1222 (1375 (1528 |1681
3-16/306 | 357 |407 |458 |509 | 560 |61l | 713 | 815 | 917 (1019 (1120
1-4 (220 | 267 |306 |344 |382 |420 |458 | 535 | 611 | 688 | 764 | 840
5-16(183 | 214 | 244 | 275 |306 |336 |367 | 428 | 489 |550 | 611 | 672
3-8 (153 |178 | 204 | 229 | 255 | 280 |306 | 357 | 407 | 458 | 509 | 560
7-16 131 [ 153 | 175 | 196 | 218 |240 |262 | 306 | 349 | 393 | 437 | 480
12 115 |134 [153 (172 |191 |210 |220 | 267 | 306 |344 | 382 | 420
58 | 917107 |122 |138 |153 |168 |183 |214 |244 |275 | 306 | 336
3-4 | 76.4) 801/ 102 |115 |127 |140 |153 | 178 | 204 | 220 | 255 | 280
7-8 | 655 76.4) 87.3| 98.2(109 |120 131 | 153 |175 | 196 | 218 | 240
1 57.3| 66.3| 76.4| 859 955|105 | 115 | 134 | 153 | 172 | 191 | 210
118 | 509 59.4) 67.9 76.4| 849 93.4|102 | 119 |136 |153 |170 | 187
114 | 458 535| 61.1| 688 76.4| 82.0| 917/ 107 | 122 |138 | 153 | 168
13-8 | 417 4816 55.6| 625 69.5| 76.4| 833 97.2 111 |125 | 139 | 153
11-2 | 3832| 44.6| 50.9| 57.3| 637 70.0| 76.4| 891 102 |115 |127 | 140
158 | 353| 41| 47.0| 52)9| 588| 646 705 823 94.0/ 106 | 118 | 129
13-4 32.7| 38.2| 43.7| 49.1| 54.6| 60.0| 65.5| 76.4| 87.3| 98.2 109 | 120
17-8 | 30,6 35.7| 40.7| 45.8| 50.9| 56.0| 61.1 71.3 815 o917 102 | 112
2 28.7| 33.4| 38.2| 43.0| 47.7| 52.5| 57.3| 66.8| 76.4| 85.9| 95.5| 105
214 | 255 297 34.0| 38.2| 42.4| 467 509 59.4| 67.9| 76.4 849 93.4
21-2 | 22.9| 267 30.6| 34.4| 38.2 42.0| 458 5355 611 688 764 B840
234 | 208 243| 27.8| 313 3477 3812 417 48%6| 55.6| 625 69.5 76.4
3 19.1| 22.3| 255 286 3L.8| 350 382 446 509 57.3 637 700
31-4 | 17.6| 206 235| 26.4| 204 323 353 411| 47.0 529 588 646
31-2 16.4| 19.1| 21.8| 24.5| 27.3| 30.0| 32.7| 38.2| 43.7| 49.1 54.6| 60.0
33-4 | 15.3| 17.8| 20.4| 22.9| 25.5| 28.0| 30.6| 35.7| 40.7| 45.8/ 50.9| 56.0
4 14.3| 16.7| 19.1| 21.5| 23.9| 26.3| 28.7| 33.4| 38.2| 43.0| 47.7] 52.5
412 |127| 14| 17| 191| 212| 2333 2555 2077 3400 382 424| 467
5 15| 13.4| 153| 17.2| 191| 210 229 267| 306 344 382 420
51-2 | 104| 122 139| 15| 17.4| 101| 2058 2433 278 313 347| 38.2
6 95| 11| 1277| 14.3| 159| 17.5| 191| 223 255| 286 318 350
61-2 | 88| 103 118| 132| 147| 1622| 1766 2066 2355 26.4| 2014 323
7 8.2 95| 109 12.3| 136 150 16.4| 191| 218 245 273 300
712 | 76| 89| lo2| 115| 1277 140| 1533 17:8| 2014| 2209 2555 280
8 7.2 8.4 9.5 10,7 "11.9)8 13.L{5+14.83[ - 16.7(+ 19.1] ;21.5[23.9(" "26.3
81-2 6.7 7.9 9.0 10.11 11.2}" 12.4{"13.5(" 157" 18.0{ 202" 22,5247
9 64 74| 85 95| 106 117| 127| 149 170 191 212 233
912 | 60| 70| 80| o1| 101| 11| 121] 141| 161| 181| 201| 2271
10 57| 67| 76| 86| 95 105| 115 134 153 172 191 210
11 52| 61| 69 7.8 87| 95| 104 122 139 156 174 191
12 48| 56| 64| 72| 80| 88 o5 111| 127 143 159 175
13 44| 51| 59| 66| 73| 81| 88 103 118 132 147 162
14 41| 48| 55| 61| 68| 75 82 ‘o5 109 123 134 150
15 38| 45 51| 57| 64| 70| 7.6 89 102 1L5 127 140
16 36| 42| 48| 54| 6o 66| 72 84/ 95 107 119 131
17 34| 39| 45| 51| 56| 62| 67| 79 90 101 112 124
18 32| 37| a2 48 53| 58| 64 74| 85 o5 106 117
Rretber| 15 |17.5 | 20 |22.5| 25 |27.5| 30 | 35 | 40 | 45| 50| 55




BROWN & SHARPE MFG. CO.

243

Table of Cutting Speeds (Continued)

Fﬁ’iﬁ‘; 60 ‘ 65 ‘ 70 \ 75 ‘ 80 L 90 \ 100[ 110‘ 120\ 130 \ 140' 150
e REVOLUTIONS PER MINUTE
1-1613667 18073 114278 |a584 128209 00 0l 00 NS | | PO
1-8 (1833 (1986 |2139 (2292 (2445 (2750 (3056 |3361 |3667 [3973 (4278 |4584
3-16(1222 1324 (1426 |1528 1630 [1833 (2037 |2241 (2445 |2648 |2852 |3056
1-4 | 917 | 993 |1070 (1146 |1222 (1375 (1528 |1681 (1833 |1986 |2139 [2292
5-16| 733 | 794 | 856 | 917 | 978 [1100 (1222 [1345 [1467 1589 [1711 (1833
3-8 | 611 | 662 | 713 | 764 | 815 | 917 (1019 (1120 |1222 |1324 (1426 |1528
7-16| 524 | 568 | 611 | 655 | 698 | 786 | 873 | 960 [1048 {1135 [1222 |1310
1-2 | 458 | 497 [ 535 | 573 | 611 | 688 | 764 | 840 | 917 | 993 [1070 |1146
5-8 | 367 | 397 | 428 | 458 | 489 | 550 | 611 | 672 | 733 | 794 | 856 | 917
3-4 | 306 | 331 | 357 | 382 | 407 | 458 [ 509 | 560 | 611 | 662 | 713 | 764
7-8 | 262 | 284 | 306 | 327 | 349 | 393 | 437 | 480 | 524 | 568 | 611 | 655
1 229 | 248 | 267 | 287 | 306 | 344 | 382 | 420 | 458 | 497 | 535 | 573
11-8 | 204 | 221 | 238 | 255 | 272 | 306 | 340 | 373 | 407 | 441 | 475 | 509
11-4 [ 183 |199 | 214 | 229 | 244 | 275 | 306 | 336 | 367 | 397 | 428 | 458
13-8 | 167 [181 | 194 | 208 | 222 | 250 | 278 | 306 | 333 | 361 | 389 | 417
11-2 | 153 |166 | 178 | 191 | 204 | 229 | 255 | 280 | 306 | 331 | 357 | 382
15-8 | 141 |153 |165 |176 | 188 | 212 | 235 | 259 | 282 | 306 | 329 | 353
13-4 | 131 |142 |153 | 164 | 175 | 196 | 218 | 240 | 262 | 284 | 306 | 327
17-8 | 122 | 132 | 143 | 153 [ 163 | 183 | 204 | 224 | 244 | 265 | 285 | 306
2 115 | 124 | 134 | 143 | 153 | 172 | 191 | 210 | 229 | 248 | 267 | 287
21-4 | 102 [110 | 119 |127 [136 |153 | 170 | 187 | 204 | 221 | 238 | 255
21-2 | 91.7| 99.3| 107 | 115 | 122 | 138 |153 | 168 |183 | 199 | 214 | 229
23-4 | 83.3] 90.3| 97.2[ 104 | 111 | 125 | 139 | 153 | 167 | 181 | 194 | 208
3 76.4| 82.8 89.1| 95.5| 102 | 115 [ 127 | 140 | 153 | 166 | 178 | 191
31-4 | 705 76.4| 82.3] 88.2 94.0| 106 | 118 | 129 | 141 | 153 | 165 | 176
31-2 | 65.5| 70.9| 76.4] 81.9] 87.3] 98.2| 109 | 120 131 | 142 | 153 | 164
33-4 | 61.1| 66.2] 71.3 76.4 815 91.7/ 102 | 112 | 122 | 132 | 143 | 153
4 57.3| 62.1| 66.8] 71.6| 76.4] 85.9| 95.5 105 | 115 | 124 | 134 | 143
41-2 | 50.9| 55.2| 59.4] 63.6] 67.9] 76.4| 84.9 93.4| 102 | 110 | 119 | 127
5 45.8| 49.7| 53.5| 57.3| 61.1| 68.8 76.4 84.0| 917 99.3] 107 | 115
51-2 | 41.7| 45.1| 48.6| 52.1| 55.6| 62.5| 69.5| 76.4| 83.3 90.3| 97.2( 104
6 38.2| 41.4| 44.6| 47.8] 50.9| 57.3| 63.7] 70.0| 76.4| 82.8 89.1] 95.5
61-2 | 35.3| 38.2| 41.1] 44.1| 47.0| 52.9| 58.8| 64.6| 70.5 76.4| 82.3| 88.2
7 32.7| 35.5| 38.2l 40.9| 43.7| 49.1| 54.6 60.0| 65.5 70.9| 76.4| 81.9
71-2 | 30.6| 33.1| 35.7] 382 40.7] 45.8| 50.9] 56.0| 61.1 66.2| 71.3| 76.4
28.7| 31.0( 33.4] 358 38.2| 43.0| 47.7] 52.5| 57.3 62.1| 66.8 7L.6
81-2 | 27.0| 29.2| 31.5 33.7| 36.0] 40.4| 44.9| 49.4| 53.9 58.4| 62.9 67.4
25.5| 27.6| 20.7] 31.8| 34.0| 38.2| 42.4] 46.7| 50.9( 55.2| 59.4| 63.6
91-2 | 241| 26.1| 28.2 302 32.2| 36.2| 40.2 44.2| 48.3 52.3] 56.3| 60.3
10 22.9| 24.8| 26.7| 28.7| 30.6| 34.4| 38.2| 42.0| 45.8 49.7| 53.5| 57.3
11 20.8| 22.6| 24.3 26.00 27.8| 31.3| 34.7| 38.2| 41.7] 45.1] 48.6| 52.1
12 19.1| 20.7| 22.3| 239 255 28.6| 31.8| 35.0| 38.2] 41.4| 44.6| 47.8
13 17.6| 19.1| 20.6| 22.0| 235 26.4| 20.4| 32.3| 35.3] 38.2| 41.1) 441
14 16.4] 177 19.1] 20.5 21.8| 24.5| 27.3| 30.0| 327 35.5| 38.2| 40.9
15 15.3| 16.6| 17.8| 19.1] 20.4| 22.9| 25.5| 28.0| 30.6 33.1] 35.7| 38.2
16 14.3| 15.5| 16.7| 17.9| 19.1| 21.5| 23.9| 26.3| 28.7| 31.0| 33.4| 35.8
17 13.5| 14.6| 15.7| 16.9 18.0| 20.2| 22.5| 24.7| 27.0] 29.2| 315 33.7
18 12.7| 13.8| 14.9| 159| 17.0| 19.1| 21.2| 23.3| 25.5| 27.6| 29.7| 31.8
Feetper| g0 | 65 | 70 75 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150

Minute
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Special Cutters

STAGGERED TOOTH
SIDE MILLING
CUTTERS

This type of cutter with un-
dercut teeth has been developed
for milling deep slots in steel.
The teeth are cut at alternate
right- and left-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.

HELICAL MILLING
CUTTERS

Due to the increased
spiral angle this type of
cutter is particularly ad-
vantageous for milling
wide surfaces, for taking
heavy cuts on thin 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 cuts where one side only
is needed, and also for use in pairs for
cutting slots of definite width where
bottom finishing is not required. Note
spiral on the top and undercut 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., efficient cutting and
adjustment for maintaining
widthof slot;and have the added
advantage of finishing the bot-
tom of the slot. Considerable ad-
justment is allowed for as the
cutter isresharpened and for cut-
ting slots where the width varies
slightly.

Group of Special and Formed Cutters for Special Milling
Operation
In addition to manufacturing a great variety of shapes and forms of
special purpose cutters for work on metal we also make cutters for use
on other materials including leather, rubber, bamboo, paper and cloth.
Our great fund of knowledge in designing special cutters places us in a
good position to take care of our customers’ requirements.
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Ground-Form Cutters

THE primary thought behind the de-
velopment of the Ground-Form Cut-
ter by the Brown & Sharpe Mfg. Co. was
to obtain a cutter capable of producing
greater accuracy of work than could be
obtained with one of the unground type.
From the beginning we foresaw some very
promising advantages in the Ground-
Form Cutter—first, a cutter capable of
producing work of a very high degree of
accuracy—ability to duplicate this degree
of accuracy continuously with succeeding
cutters—a possible increase in production,
and a much longer lived cutter that would
be more economical, considering all factors
that enter into cutter cost.

In every way the results obtained in the hands of prominent manu-
facturers in this country and abroad, have exceeded our expectations,
particularly in the matter of increased production obtained and ultimate
cutter economy secured. While we can furnish ground-form cutters
for gears, sprockets, and spline shafts, and for other uses where the
size and form are within certain limitations, we call particular atten-
tion to the merits of ground-form gear cutters, which can be furnished
for pitches, from 1 3-4 to 12, inclusive.

The outstanding advantages are as follows:

Accuracy of Form— the primary requirement in precision gear
cutting—is assured by the grinding of the tooth form—correcting all
hardening distortions.

Duplication of Accuracy in different cutters through this positive
control of form gives the user of cutters further ability to duplicate a
high degree of accuracy in the finished gears—a continued accuracy
and uniformity which makers of gears strive to maintain.

Increased Production, due to the freer cutting action and keener
cutting edges of these cutters, has been proven by actual tests to be
surprisingly great. The freer cutting action, which is largely responsible
for this increased production, is due to each tooth doing its share of the
cutting, for the grinding of the form has so corrected any hardening dis-
tortions that no single tooth or group of teeth can do the major part of
the work—each must do its share. Consequently the finish is corre-
spondingly improved and cutter wear greatly reduced. As to cost, these
Ground-Form Cutters necessarily list somewhat higher than those with
the unground form, but their ability to produce more and better gears
per sharpening of the cutter will effect a pronounced saving in ultimate
cutter cost—they mean high cutter economy from all angles, both as to
quality and quantity of the gears produced.
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Formed 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

teeth.

order.

Milling Cutters

Other sizes than listed on
the following pages made to

Milling Cutters of less
than 3-4” face have straight
teeth. Milling Cutters of 3-4"
face and over have spiral

i ter, Wi‘dth Hole, Price Ea(fh
Neo | Vlnhes | ofKpes | oy [ Cuben | HighSpocd
M-10 214 1-2 7-8 $2.25 $4.15
M-11 21-4 1 7-8 3.20 6.00
M-12 214 13-4 7-8 4.20 8.40

List of Keyways, page 281.

List continued on next page.
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Milling Cutters
(Continued)
Diameter, Width Hole, Lrice ach
Inches of Face, Inches Carbon High-Speed
Inches Steel Steel
21-2 3-16 ik $1.65 $3.25
21-2 1-4 1 1.80 3.50
21-2 5-16 1 1.90 3.75
21-2 3-8 1 2.10 4.00
21-2 7-16 1 2.20 4.25
21-2 1-2 1 2.30 4.50
28 9-16 1 2.50 4.80
21-2 5-8 I 2.50 4.80
21-2 11-16 ik 2.80 5.40
21-2 3-4 1 2.80 5.40
21-2 13-16 1 3.10 6.00
21-2 7-8 1 3.10 6.00
21-2 i i 3.30 6.50
21-2 11-4 1 3.70 7.50
21-2 11-2 1 4.00 8.25
21-2 13-4 i 4.35 9.15
21-2 2 it 4.75 10.10
21-2 21-2 1 5.25 11.60
21-2 3 1 5.70 13.00
21-2 4 I 7.00 16.35
2 3-4 3-16 I 12705 3.40
2 3-4 1-4 1 2.00 3.75
2 3-4 5-16 ik 2.10 3.90
2 3-4 3-8 1 2.30 4.30
234 7-16 1 2.35 4.50
234 1-2 1 2.40 4.70
23-4 9-16 1 2.70 5.35
234 5-8 i 2.70 5.35
234 3-4 it 3.20 6.25
234 7-8 1 3.65 7.10
23-4 i 1 4.00 7.85
2 3-4 11-4 1 4.35 8.80
234 11-2 il 4.80 9.90
234 2 1 5.35 11.60
234 21-2 1§ 5.85 13.25
2 3-4 3 ik 6.40 15.25
23-4 4 114 7.65 18.60

List of Keyways, page 281.
List continued on next page.
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Milling Cutters

(Continued)
iameter, Width Hole Pnce,Eac.h
o | P | JHE | M o e
M-61 3 3-16 1 $1.75 $3.60
M-62 3 1-4 1 2.10 4.00
M-63 3 5-16 1 2.35 4.50
M-63A 3 3-8 1 2.70 5.10
M-64 3 3-8 11-4 2.70 5.10
M-65 3 7-16 114 2.85 5.40
M-66 3 1-2 11-4 3.10 5.90
M-67 5 9-16 11-4 3.50 6.75
M-68 3 5-8 11-4 3.50 6.75
M-70 3 3-4 114 3.85 7.50
M-71 3 7-8 11-4 4.20 8.25
M-72 3 il 114 4.60 9.10
M-73 3 11-4 11-4 5.10 10.35
M-74 3 11-2 114 5.50 11.50
M-75 3 13-4 11-4 5.70 12.30
M-76 3 2 11-4 6.00 13.30
M-77 3 21-2 11-4 6.60 15.25
M-78 3 3 11-4 7.00 17.00
M-79 3 31-2 11-4 7.50 18.80
M-80 3 4 114 8.15 20.75
M-81 3 5 11-4 9.90 25.50
M-82 3 6 11-4 13.70 33.00
M-83 31-2 3-16 1 1.85 4.00
M-84 31-2 14 1 2.20 4.50
M-85 31-2 5-16 ik 2.65 5.35
M-86 31-2 3-8 1 3.10 6.10
M-87 31-2 7-16 1 3.50 6.90
M-88 31-2 1-2 11-4 4.00 7.70
M-90 31-2 5-8 11-4 4.40 8.65
M-92 31-2 3-4 114 4.90 9.70
M-93 31-2 7-8 11-4 5.60 11.10
M-94 31-2 i 11-4 6.10 12.15
M-96 31-2 11-2 114 7.10 15.10
M-98 31-2 2 11-4 8.15 18.10
M-99 31-2 21-2 114 8.75 20.35
M-100 31-2 S 11-4 9.40 22.75
M-101 31-2 31-2 11-4 10.35 25.65
M-102 31-2 4 114 11.60 28.85
M-102A 31-2 [ 4 11-2 11.60 28.85

List of Keyways, page 281.
List continued on next page.
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Milling Cutters (Continued)
3 Price, Each
No. Diameter, ovallg%;, Hole, § —
Inches il Inches Cél{.::in { ngélt:ese;l)eed
M-104A 4 1-4 1 $2.60 $5.50
M-105 4 1-4 11-4 2.60 5.50
M-104B 4 5-16 1 3.20 6.50
M-106 4 5-16 11-4 3.20 6.50
M-104C 4 3-8 1 3.85 7.70
M-107 4 3-8 114 3.85 7.70
M-108 4 7-16 114 4.50 8.85
M-109 4 1-2 11-4 5.00 9.75
M-111 4 9-16 11-4 5.50 10.90
M-112 4 5-8 114 5.50 10.90
M-114 4 3-4 11-4 6.00 12.10
M-116 4 7-8 11-4 6.50 13.35
M-117 4 1 114 7.15 14.70
M-118 4 1 11-2 715 14.70
M-119 4 11-4 114 7.90 16.70
M-120 4 114 11-2 7.90 16.70
M-121 4 11-2 11-4 8.40 18.40
M-122 4 11-2 112 8.40 18.40
M-123 4 13-4 11-4 9.00 20.25
M-124 4 13-4 11-2 9.00 20.25
M-125 4 2 11-4 9.50 21.90
M-126 4 2 11-2 9.50 21.90
M-128 4 3 114 11.50 28.50
M-128A 4 3 11-2 11.50 28.50
M-130 4 4 11-4 14.00 36.75
M-131 4 4 11-2 14.00 36.75
M-133 4 5 11-2 17.10 45.20
M-136 4 6 11-2 19.65 54.10
M-142 41-2 1-2 2 5.10 10.65
M-146 41-2 5-8 2 5.60 11.90
M-150 41-2 3-4 2 6.10 13.25
M-152 41-2 7-8 2 6.70 14.65
M-154 41-2 1 2 7.50 16.40
M-156 41-2 11-4 2 8.60 19.15
M-158 41-2 11-2 2 9.50 21.65
M-160 41-2 134 2 10.50 24.25
M-162 41-2 2 2 10.80 25.90
M-163 41-2 6 2 24.70 68.00

List of Keyways, page 281.
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Coarse-Tooth Plain Milling Cutters

HIGH-SPEED STEEL

See page 240 for explanation of advantages of Coarse-Tooth Cutters.

No, | Diameter, Width of Face, Hole, Price,

i Inches Inches Inches Each
*M-250 2 1-2 il 1 $6.50
*M-251 21-2 114 1 7.50
*M-252 21-2 11-2 1 8.25
*M-253 2 1-2 134 1 9.15
M-254 21-2 2 1 10.10
M-255 21-2 21-2 1 11.60
M-256 21-2 3 1 13.00
M-257 21-2 4 i 16.35
*M-258 4 1 11-4 9.10
*M-259 3 11-4 11-4 10.35
*M-260 a3 11-2 11-4 11.50
M-261 3 2 1 1-4 13.30
M-262 3 21-2 11-4 15.25
M-263 3 3 11-4 17.00
M-264 3 4 1 1-4 20.75
M-265 3 5 11-4 25.50
M-266 3 6 11-4 33.00
*M-267 31-2 1 11-2 12.15
*M-268 31-2 11-2 11-2 15.10
*M-269 31-2 2 1512 18.10
M-270 31-2 21-2 11-2 20.35
M-271 31-2 3 11-2 22.75
M-272 31-2 4 11-2 28.85
M-273 31-2 5 11-2 35.00
M-274 3 1-2 6 11-2 41.75

*Made to order only. List of Keyways, page 281.

List continued on next page.
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No.
*M-275
*M-276
*M-277
*M-278

M-279
M-280
M-281
M-282
*M-283
*M-284
*M-285
*M-286
M-287
M-288
M-289
M-290

Diameter,
i Inches

Coarse-Tooth Plain Milling Cutters (Continued)

Inches

Width of Face, |

Price,
Each

4

l |
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*Made to order only.

Coarse-Tooth Plain Milling Cutters
WITH NICKED TEETH

$14.70
16.70
18.40
21.90
28.50
36.75
45.20
54.10
16.40
19.15
21.65
25.90
36.15
45.65
57.30
68.00

High-§pee Steel

No. Diameter, ‘Width of Face, Hole Price,

- Inches Inches Inches Each
M-301 21-2 o 1 $14.30
M-310 3 4 11-4 22.85
M-318 31-2 4 11-2 31.75
M-321 31-2 6 11-2 46.00
M-343 41-2 4 2 50.20
M-345 41-2 6 2 74.80

List of Keyways, pageESl.

fo
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Side Milling Cutters

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 of the teeth as well
as on the periphery. Other sizes made to

order.
Price, Each
iameter. idth of Face, Hole, < T S
No. Df::gl:: il Inches Incohzs (‘é‘tr;;in Hi I;ES{)eed
S5-10 2 3-16 1-2 $2.35 $3.60
S-11 2 1-4 1-2 2.60 4.10
S-12 2 3-8 1-2 2.80 4.50
S5-13 2 3-16 5-8 2.35 3.60
S-14 2 1-4 5-8 2.60 4.10
S-15 2 3-8 5-8 2.80 4.50
S-16 21-2 1-4 7-8 2.80 4.65
S-17 21-2 5-16 7-8 2.90 4.90
S-18 21-2 3-8 7-8 3.15 5.30
S-19 21-2 7-16 7-8 3.25 5.50
S-20 21-2 1-2 7-8 3.40 5.80
S-21 2 34 1-4 7-8 2.90 5.00
S-22 2 3-4 5-16 7-8 3.20 5.50
S-23 2 3-4 3-8 7-8 3.40 5.80
S-24 2 3-4 7-16 7-8 3.50 6.10
S-24A 2 3-4 7-16 1 3.50 6.10
S-25 2 3-4 1-2 7-8 3.60 6.40
S-25A 2 3-4 1-2 1 3.60 6.40
S—-26 3 1-4 1 3.15 5.40
S-27 3 5-16 1 3.60 6.25
S-28 3 3-8 1 3.85 6.65
S5-29 3 7-16 1 4.10 715
S-30 3 1-2 1 4.30 7.65
S-30A 3 1-2 11-4 4.30 7.65

List continued on next page.
List of Keyways, page 281.
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Side Milling Cutters (Continued)

Price, Each
Bl Dhos il e | Fle Carbon | High-Speed
S-31 31-2 7-16 1 $4.80 $8.65
S-32 31-2 1.2 1 5.35 9.60
S-33 312 9-16 1 5.80 10.65
S-34 312 5-8 1 5.80 10.65
S34A | 4 14 1 3.70 7.00
S34B | 4 3-8 1 5.20 9.50
S-34C | 4 3-8 114 5.20 9.50
S-35 4 1:2 1 6.50 11.90
S-35A | 4 12 114 6.50 11.90
S-36 4 5-8 1 7.10 13.15
S-38 4 5-8 114 7.10 13.15
S-39 4 3-4 1 7.65 14.40
S-30A | 4 3-4 11-4 7.65 14.40
S-40 4 7-8 1 8.25 17.30
S-40A | 4 7-8 114 8.25 17.30
S40B | 5 12 1 6.70 13.60
S40C | 5 1-2 11-4 6.70 13.60
S-41 5 3-4 1 8.10 17.10
S-42 5 3-4 11-4 8.10 17.10
S42A | 5 5-8 1 7.30 15.20
S42B | 5 5-8 114 7.30 15.20
S-43 5 7-8 1 8.75 18.75
S-43A | 5 7-8 11-4 8.75 18.75
S-44 5 3 1 9.90 20.20
S-4A | 5 1 114 9.90 20.20
S-44B 6 1-2 1 8.60 18.65
S44C | 6 1-2 11-4 8.60 18.65
S44D | 6 5-8 11-4 9.10 20.40
S-45 6 3-4 1 9.65 22.25
S45A | 6 3-4 114 9.65 22.25
S-46 6 7-8 114 10.25 24.20
S-47 6 1 108 11.00 26.40 ||
S47A | 6 1 1 11.00 26.40
S4B | 6 1 114 11.00 26.40
S47C | 7 3-4 114 17.50 36.25
S-48 7 1 114 20.40 43.15
S-50 8 1 11-4 24.75 55.20

List of Keyways, page 281.
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Coarse-Tooth Side Milling Cutters

HIGH-SPEED STEEL

See page 240 for explanation of advantages of Coarse-Tooth Cutters.

No. Diameter, Width of Face, Hole, Price,

3 Inches Inches Inches Each
S-300 2 1-2 1-4 1 $4.65
S-301 21-2 5-16 ik 4.90
S-302 1 21-2 3-8 1 5.30
S-304 3 1-4 114 5.40
S-305 3 5-16 11-4 6.25
S-306 5 3-8 114 6.65
S-307 3 7-16 11-4 T35
S-308 3 1-2 11-4 7.65
S-312 31-2 7-16 114 8.65
S-313 3.1-2 1-2 114 9.60
S-314 31-2 5-8 11-4 10.65
S-317A 4 1-2 11-4 11.90
S-317 4 1-2 11-2 11.90
S-318A 4 5-8 114 13.15
S5-318 4 5-8 11-2 13:15
S-319A 4 3-4 11-4 14.40
S-319 4 3-4 11-2 14.40
S-320A 4 7-8 11-4 17.30
S-320 4 7-8 11-2 17.30
S-323A b 3-4 114 17.10
S-323 5 3-4 11-2 17.10
S-324A 5 7-8 11-4 18.75
S-324 5 7-8 11-2 18.75
S-325 5 1 11-2 20.20
S-326 6 34 11-2 22.25
S-328 6 1 11-2 26.40
S-329 3 il 11-2 55.20

Other sizes made to order. List of Keyways, page 281.
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Milling Cutters
WITH INSERTED TEETH

We recommend that Milling Cutters
of more than 8" 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 8" 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.

: ; T With High-Speed
Mo | D | gEE [ g | VEHeSp

nches Tiiche: nches Price, Each
S-100 | 6 2 11-4 $55.50
S-101 T 2 11-4 61.80
S-101A 71 2 13-4 61.80
S-102 8 2 11-2 69.50
S-102A 8 2 2 69.50
S-103 9 2 11-2 77.80
S-104 10 2 11-2 86.65 )

Other sizes made to order. List of Keyways, page 281.
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Face Milling Cutters
WITH INSERTED TEETH

Left-Hand Cutter

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

The body is of machinery steel provided with a taper hole and key-
way and is held firmly in place on the 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 whether Right- or Left-Hand Cutters are

wantf:d

| Price, Each

I:)IF' Size, Fgce Faﬁse ¥gi)g£ No. of Arbor on which V\;:fg Hiz:gch-

Cutter | Inches Tncheal! Inshon Holo Cutter can be used Sp(;I(‘egetSk:eel
16 51-2 21-4 [11-16 10 79 or 80 $64.10
2 51-2 | 214 |11-16 12 81, 82, 84, 85 or 87 65.10
3 61-2 | 214 |[11-16 10 79 or 80 71.10
4 61-2 | 214 |11-16 12 81, 82, 83, 84, 85 or 87 72.10
6 71-2 . 214 '|11-16 12 81, 82, 83, 84, 85 or 87 81.25
7 81-2 1 21-4 |13-16 12 81, 82, 83, 84, 85 or 87 91.15

8

91-2 | 214 13-16 12 81, 82, 83, 84, 85 or 87| 101.75

Other sizes made to order.
In ordering teeth, state whether for Right- or Left-Hand Cutters.
List of Arbors, page 337.
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Face Milling Cutters
WITH INSERTED TEETH AND THREADED HOLES

¢ For use on Brown & Sharpe
Milling 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-

: g 4 moved. The bushings, screws and
Left-Hand Cutter teeth are interchangeable.

In ordering teeth,state whether for Right- or Left-Hand Cutters.

Cutter Hole Prico Each

glgt',tgf Diameter, Face Face Diameter, T hread Higvl:]-%geed

Inches e, oatza Inches Steel Teeth
10 51-2 214 11-16 21-2 4, L. H. $67.10
12 6 1-2 21-4 11-16 21-2 4, L. H. 74.60
16 71-2 21-4 11-16 21-2 4, L. H. 83.75
15 6 1-2 2 1-4 11-16 314 31-2,L.H.| 74.60
18 71-2 2 1-4 11-16 3 1-4 321-20 1. H. 83.75
21 81-2 21-4 1 3-16 -4l 3e1-2 5 H. 93.65
24 9 1-2 2 1-4 1 3-16 3 1-4 31-2,L.H.| 104.25
19 712 2 1-4 11-16 4 B H? 83.75
22 8 1-2 2 1-4 1 3-16 4 3 93.65
25 91-2 214 13-16 4 3, L. H; 104.25
22A 81-2 214 1 3-16 412 | 234,L.H. 93.65
26 91-2 214 1 3-16 41-2 | 234,L.H.| 104.25

Other sizes made to order.
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Face Milling Cutters

WITH INSERTED TEETH

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

Patented
July 12, 1910

Important features are found in the design of these cutters. They can
be released quickly from the spindle and by means of special sleeves can
be used on spindles of different sizes.

A taper hole in the cutter fits a split steel sleeve thatscrews 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 release with no “freezing.”

The body of the cutter is of machinery steel, while the teeth are of
high-speed steel. For prices of Sleeves, Clamping Plates, and Drawing-
in Bolts, see next page.

In ordering teeth, state whether for Right- or Left-Hand Cutters.

Diameter Sm. Djam. v Price, Each
No. of of Cutter Face A, Face B, of Used with . With
Cutter FE Inches Inches | Taper Hole, | Sleeve No. | High-Speed
HOUES Inches Steel Teeth
50 7 3 15-16 3 1 $85.50
51 8 3 15-16 8 1 96.00
02 8 3 1-4 15-16 3 3-4 2and 5 103.20
53 9 3 1-4 15-16 3 3-4 2 and 5 116.00
54 9 31-2 15-16 41-2 6 and 8 118.10
55 9 3 3-4 15-16 5 7,9 and 10 120.00
56 10 314 15-16 334 2 and 5 129.85
57 10 31-2 15-16 4 1-2 6 and 8 132.00
58 10 334 15-16 5 7,9 and 10 133.80
59 12 31-2 15-16 41-2 6 and 8 155.70
60 2 334 15-16 5 7,9 and 10 158.30
(e 3 3-4 15-16 5 7,9and 10 | 199.40
Other sizes made to order. :
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Sleeves, Clamping
Plates and Drawing-In
Bolts and Nuts

For use with Cutters Shown
on Opposite Page

f N

- — !
5 e \ '\

B\

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

SLEEVES
Outside Taper B
SNlo. of lzt'-ag'::;ﬁr Ii:entglth, Pe"igmt - : e Price
& ameter,
eexe IE(I:Ilits ones Dxlz:ll;l:gr, Il:cheese Threads per Inch
1 3 2 31-2 21-2 |4, L.H.,U.S.S. | $6.00
2 3 34 214 31-2 21-2 |4, L.H.,U.S.S. 6.50
5 3 34 21-4 31-2 314 |31-2,L.H.,U.S.S. 7.00
6 4 1-2 21-2 31-2 314 |31-2,L.H.,U.S.S. 7.50
74 5 2 34 31-2 314 [31-2,1..H.,U.S.S. 8.00
8 41-2 21-2 312 4 35 L.H,U.S.S.| 8.00
9 5 234 31-2 4 3, I HE TIESES S 8.50
10 5 2 3-4 31-2 41-2 |23-4,L.H.,U.S.S. 9.00
CLAMPING PLATES
No. of Plate Used with Cutter Diamet,elisgh'le‘:pped Hole, Price fa
1 50 and 51 5-8 $1.00
2 52, 53 and 56 5-8 1.00
3 52, 53 and 56 11-16 1.00
4 54, 57 and 59 11-16 1.00
=0 55, 58, 60 and 61 11-16 1.00

DRAWING-IN BOLTS AND NUTS
Price, $1.50

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.

| S—
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Face Milling Cutters ,

WITH INSERTED TEETH
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 be adjusted or removed
easily. The bushings, screws and
teeth are interchangeable.
Used in connection with Arbors
for Face Milling Cutters Nos. 580,
581, 582, 583 on page 337.

In ordering, state whether
Right- or Left-Hand Cutters are
wanted.

Left-Hand Cutter

Price, Each

Diam. of : .
Moot | imie! Teoh| EaeB | Mok whoro used | J10 Rl
nches
On all machines with
101 51-2 | 214 | 11-16 Taper-Nose Spindle $65.60
103 61-2 | 21-4 | 11-16 | Used in conjunction with 72.60
106 71-2 | 21-4 | 11-16 | Arbors for Face Milling 81.75
Cutters on page 288

See pages 234 and 235 for explanation of Taper-Nose Spindle.

Removing and Inserting Teeth

To remove a tooth, take
out the screw A and insert
extractor B as shown. By
turning the extractor with 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.

‘\“\ ///, 2
EE!HI'IHH mis
S
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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-
rectly on nose of spindle without
the use of an arbor. The body of
the cutter is of machinery steel;
the teeth are of high-speed steel.
Price 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,
and teeth are interchangeable.

In ordering, state whether

Left-Hand Cutter

| Right- or Left-Hand Cutters are wanted.

No. of |Diam. of | Face Face L gV ie";l d%ltf:};i
C u{:tgr Cutter, A, B Machines where used pTeeth
Inches | Inches | Inches Price,Ea'ch
150 | 6 |21 | 78 |["14228 Ualv B Mo 11| gg0.00
151887 3 15-16 <41 % B0 o8 PL M. M.: o1 92.65
152 | 8 3 L T Nt O kel 96.00
155 | 812|314 1516 | i b om s Lver oo M N | | 112.10
156 91-21.3'5-8|15-16 Hy.—313B~3B Hy.—4B—4-B H’;, _| | 129.30
157 1101-2| 35-8 11516 |¢58 Hy.-13B Pl. M.M. ;33 Auto. | 131.20
158 |12 358 |15-16 | |N[ M. 2 Hy-3-i-5-3 Hy.-4| | 138:30
159 |15 | 358 |15-16 | |Hy 5 Hy. Vert. Sp. M. Alt. | | 199-40

|
t-{imneon

Adapter Outfit

Permits cutters to be
used on threaded-nose
spindle. It consists of
taper sleeve with threaded
hole driver and drawing-
in bolt.

When ordering give size
and serial number of ma-
chine. Price on applica-
tion.
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End Mills

Left-Hand Mill
In ordering, state whether Right- or Left-Hand Mills are wanted

Diameter, No. of Length Whole Reveuiash
No. Inches Taper (iig;g' If‘;‘éi'él;' Cgtré)e(in Higén;ggieed
E-10 1-4 4 13-16 2 7-16 $1.35 $2.10
E-11 1-4 5 13-16 3 1.80 2.80
E-12 5-16 4 7-8 21-2 1.35 2.10
E-13 5-16 5 7-8 3 1-16 1.80 2.90
E-14 3-8 4 7-8 21-2 1.35 2.10
E-15 3-8 5 7-8 3 1-16 1.80 2.90
E-16 7-16 4 15-16 2 9-16 1.35 2.10
E-17 7-16 5 15-16 31-8 1.80 2.90
E-18 1-2 5 1 3 3-16 1.80 2.90
E-19 1-2 76 11-8 51-8 2.70 4.60
E-20 9-16 5 11-16 314 1.80 2.90
E-21 9-16 74 11-4 5 1-4 2.70 4.60
E-22 5-8 5 114 3 7-16 1.90 3.10
E-23 5-8 7 11-2 51-2 2.70 4.60
E-24 11-16 7 11-2 51-2 2.70 4.60
E-26 3-4 1t 15-8 55-8 2.70 4.70
E-27 3-4 9 15-8 6 7-8 3.60 7.40
E-30 7-8 7 13-4 534 2.90 5.30
E-31 7-8 9 13-4 i 3.60 7.40
E-34 1 7 17-8 57-8 3.15 6.00
E-35 il 9 17-8 71-8 3.60 7.60
E-38 11-8 7 2 6 3.40 6.80
E-39 11-8 2 2 714 3.60 7.60
E-42 11-4 74 2 6 3.65 7.80
E-43 11-4 9 2 714 3.85 8.90
E-45 13-8 9 21-8 73-8 4.10 9.40
E-47 | 112 9 | 214 71-2 4.40 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 End Mills

Left-Hand Mill

In ordering, state whether Right- or Left-Hand Mills are wanted

Pricé, E;ich |

2.10
2.80
2.10
2.90
2.10
2.90
2.10
2.90
2.90
4.60
2.90
4.60
3.10
4.60
4.60
7.40

Diameter, No. of Length Whole e
No. Inches Taper l{gg:gs" Ii(;[gnte};' Cé::::in Higé\;ggeed

E-100 1-4 4 13-16 2 7-16 $1.35 $
E-101 1-4 5 13-16 3 1.80
E-102 5-16 4 7-8 21-2 1.35
E-103 5-16 5 7-8 3 1-16 1.80
E-104 3-8 4 7-8 21-2 1.35
E-105 3-8 5 7-8 3 1-16 1.80
E-106 7-16 4 15-16 2 9-16 1.35
E-107 7-16 5 15-16 318 1.80
E-108 1-2 55 Il 3 3-16 1.80
E-109 1-2 7 11-8 518 2.70
E-110 9-16 5 11-16 3 14 1.80
E-111 9-16 7 11-4 51-4 2.70
E-112 5-8 5 11-4 3 7-16 1.90
E-113 5-8 T 11-2 51-2 2.70
E-114 11-16 7 11-2 51-2 2.70
E-115 11-16 9 11-2 6 3-4 3.60
E-116 3-4 7 15-8 55-8 2.70
E-117 3-4 9 15-8 6 7-8 3.60
E-120 7-8 78 13-4 5 3-4 2.90
E-121 7-8 9 13-4 T 3.60
E-124 1 1 17-8 57-8 3:15
E-125 1 9 17-8 71-8 3.60
E-128 11-8 /i 2 6 3.40
E-129 11-8 9 2 71-4 3.60
E-132 11-4 % 2 6 3.65
E-133 11-4 9 2 714 3.85
E-135 1 3-8 9 21-8 7 3-8 4.10
E-137 11=2 9 21-4 71-2 4.40 1
E-138 1 5-8 9 2 3-8 7 5-8 4.70 11
E-139 13-4 9 21-2 7 3-4 5.00 1k

List of Collets, see pagieﬁsr 338 ;ind 339. List of Tapers, see page 23/1‘.7
Morse Taper Spiral End Mills listed on pages 266 and 267.
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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 Price, Each
No. Dlﬁ:é]}?égr' of 1'\Il‘gi)er (%:ft?{igle?é‘s Iﬁ:éite:' Csatr;:lm Higélt:eselfeed
E-300 1-4. 1 13-16 35-8 $1.90 $2.90
E-301 5-16 1 7-8 311-16 1.90 2.90
E-302 3-8 1 7-8 311-16 1.90 2.90
E-303 7-16 1 15-16 334 1.90 2.90
E-304 7-16 2 il 41-2 2.50 4.15
E-305 1-2 1 I 313-16 1.90 3.00
E-306 1-2 2 11-8 45-8 2.70 4.60
E-307 9-16 1 11-16 37-8 © 2,00 3.15
E-308 9-16 2 11-4 43-4 2.70 4.60
E-309 5-8 2 11-2 5 2.70 4.60
E-310 11-16 2 11-2 &) 2.70 4.60
E-311 3-4 2 15-8 51-8 2.70 4.60
E-312 3-4 3 15-8 515-16 3.15 6.00
E-315 7-8 2 134 514 2.90 5.30
E-316 7-8 3 13-4 61-16 v 3.25 6.20
E-319 |1 2 17-8 53-8 3.10 5.75
E-320 |1 5 17-8 6 3-16 3.25 6.20
E-323 11-8 3 2 65-16 3.50 7.10
E-325 | 114 S 2 65-16 R4 8.25

List of Collets, pages 338 and 339.
List of Tapers, page 234.
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Spiral End Mills—Morse Taper

Spiral End Mills with Morse Tapers are furnished regularly in right-
hand only. Left-hand cutters can be furnished. Prices on Application.

3 Whole Price, Each : |
No: Diameter, No. Length of Tength, F =T
Inches of Taper |Cut, Inches Tichia Carbon | High-Speed

Steel teel
E-395 1-4 1 13-16 35-8 $1.90 $2.90
E-396 5-16 ] 7-8 311-16 1.90 2.90
E-397 3-8 ik 7-8 311-16 1.90 2.90
E-398 7-16 ok 15-16 3 3-4 1.90 2.90
E-399 7-16 2 1 41-2 2.50 4.15
E-400 1-2 1 1 313-16 1.90 3.00
E-401 1-2 2 11-8 45-8 2.70 4.60
E-402 9-16 1 11-16 37-8 2.00 3.15
E-403 9-16 2 11-4 4 3-4 2.70 4.60
E-404 5-8 2 11-2 b 2.70 4.60
E-405 11-16 2 11-2 5 2.70 4.60
E-406 3-4 2 15-8 51-8 2.70 4.60
E-407 3-4 3 15-8 515-16 3.15 6.00
E-410 7-8 2 13-4 51-4 2.90 5.30
E-411 7-8 3 13-4 61-16 3.25 6.20
E-414 1 2 17-8 53-8 3.10 5.75
E-415 1 3 17-8 6 3-16 3.25 6.20
E-418 11-8 3 2 6 5-16 3.50 7.10
E-420 11-4 3 2 6 5-16 3.75 8.25
E-421 11-4 4 2 73-8 3.85 8.90
E-424 13-8 A 21-8 6 7-16 4.00 8.75
E-425 13-8 4 21-8 71-2 4.10 9.40
E-428 | 11-2 3 ‘ 214 69-16 4.40 10.20
E-429 11-2 [ 4 | 21-4 75-8 4.40 10.75

List of Collets, pages 338 and 339.

List of Tapers, page 234.
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Coarse-Tooth Spiral End Mills

HIGH- N
SPEED g;
STEEL v:‘\V

- See page 240 for explanation of advantages of Coarse-Tooth Cutters
In ordering, state whether Right- or Left-Hand Mills are wanted

No Diameter, No. of |Length of Cut,| Whole Length, ‘ Price, Each
¢ Inches Taper Inches Inches | High-Speed Steel |
E-700 1-4. 4 13-16 2 7-16 $2.10
E-701 1-4 5 13-16 S 2.80
E-702 5-16 4 7-8 21-2 2.10
E-703 5-16 i 7-8 3 1-16 2.90
E-704 3-8 4 7-8 21-2 2.10
E-705 3-8 5 7-8 3 1-16 2.90
E-706 7-16 4 15-16 2 9-16 2.10
E-707 7-16 5 15-16 31-8 2.90
E-708 1-2 5 1 3 3-16 2.90
E~709 1-2 i 11-8 51-8 4.60
E-711 9-16 76 11-4 514 4.60
E-712 5-8 5 11-4 3 7-16 3.10
E-713 5-8 7 11-2 51-2 4.60
E-714 11-16 7 11-2 51-2 4.60
E-716 3-4 7 15-8 5 5-8 4.70
E-717 3-4 9 15-8 6 7-8 7.40
E-720 7-8 7 13-4 534 5.30
E-721 7-8 9 13-4 7 7.40
E-724 1 7 17-8 578 6.00
E-725 1 9 17-8 718 7.60
E-728 11-8 74 2 6 6.80
E-729 11-8 9 2 714 7.60
E-731 1 3-16 9 2 7 1-4 8.90
E-732 114 74 2 6 7.80
E-733 11-4 9 2 714 8.90
*E-733A 114 10 214 91-2 11.60
E-735 13-8 9 21-8 7 3-8 9.40
*E-735A 13-8 10 214 91-2 11.60
E-737 11-2 9 214 71-2 10.40
*E-737TA 11-2 10 21-2 9 3-4 13.15
E-738 15-8 9 2 3-8 75-8 11.90
*E-738A 15-8 10 21-2 9 3-4 14.40
E-739 134 9 21-2 7 34 13.15
*E-739A 13-4 10 234 10 16.25
*E-740 2 10 2 3-4 10 20.50

| List of Collets, see pages 338 and 339. List of Tapers, see page 234.
i L *Made to order.
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Straight-Shank End Mills

For use with 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 3-8”" diameter
have straight teeth and all mills 3-8"” and over have spiral teeth.

In ordering, state whether Right- or Left-Hand Mills are wanted

‘ Price, Each ;
No. D | e e b et

Steel Steel

I wlesh . |13 5-16 114 $0.70 $1.00
E-651 5-32 516 114 70 1.00
E-652 3-16 9-16 11-2 70 1.00
E-653 7-32 916 112 70 1.00
E-654 1-4 34 178 .80 1.15
E-655 9-32 34 178 90 1.30
E-656 5:16 1316 | 11516 .90 1.30
E-658 3-8 1316 | 2 1.00 1.50
E-660 7-16 78 218 1.25 1.90
E-661 12 1516 | 214 1.60 2.40
F-662 9-16 15-16% | 2516 1.70 2.65
E-663 58 1 238 1.80 2.80
E-665 34 11-8 215-16 2.15 3.50
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Slotting End Mills—*“Two 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.

[ : Length of | ‘Whole Price, Each
Diameter, . of & i
No. | Inches Tapl\ig Shank Igglfés Iﬁiﬂ‘;’ ngé‘;gﬁeed
E-597 14 4 3-8 2 $1.65
E-598 1-4 5 3-8 21-2 2.80
E-599 5-16 5 15-32 2 19-32 2.80
E-600 1-4 7 3-8 438 4.15
E-601 5-16 7 15-32 415-32 | 4.15
E-602 3-8 i 916 4916 | 4.60
E-603 7-16 7 21-32 4 21-32 4.60
E-604 1:2 7 3-4 4 3-4 4.60
E-605 916 7 27:39 | 14 97-39 4.60
E-606 5-8 7 15-16 | 415-16 4.60
E-607 11-16 77 METE3oRERE = i o 4.60
E-608 3-4 7 11-8 553 4.60
E-610 13-16 7 17-32 5 7-32 5.30
E-612 7-8 7 15-16 5.5-16, 'l 7530
E-613 7-8 9 15-16 6 9-16 7.40
E-614 15-16 9 113-32 6 21-32 7.40
E-615 1 9 T 15 6 3-4 7.40
F-6l7 = | 148 9 11116 | 615-16 7.40
E-619 il i1 9 17-8 (8713 8.90
E-621 138 9 21-16 ‘ 7 5-16 9.40
E-623 RL2 9 D11, 71:2 l 10.40

e
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Woodruff Key Seat Cutters

Right-Hand Cutters only
= - are carried in stock.
ROWN & SHARPE ' Prices of Left-Hand Cut-
oot ; ters on application

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

of the side milling type. Prices on application.

Price, Each

No. o | e Carbon | High-Speed
Steel Steel
~1 1-2 1-16 1-2 $1.20
*2 1-2 3-32 1-2 1.20 e
3 1-2 1-8 1-2 1.20 $1.80
4 5-8 3-32 1-2 1.35 2.10
5 5-8 1-8 1-2 1.35 2.10
6 5-8 5-32 1-2 1:35 2.10
i 3-4 1-8 1-2 1.60 2.50
8 3-4 5-32 1-2 1.60 2.50
9 3-4 3-16 1-2 1.60 2.50 -
10 7-8 5-32 1-2 1.95 2.75
11 7-8 3-16 1-2 1.75 2.75
12 7-8 7-32 1-2 4% 2.15
A 7-8 1-4 1-2 1.75 2.75
13 1 3-16 1-2 2.15 3.60
14 1 7-32 1-2 2.15 3.60
15 1 1-4 1-2 2.15 3.60
B 1 5-16 1-2 25 3.60
16 11-8 3-16 1-2 2.30 4.00
17 11-8 7-32 1-2 2.30 4.00
18 118 1-4 1-2 2.30 4.00
C 11-8 5-16 ‘ 1-2 2.30 4.00
19 11-4 3-16 1-2 2.50 4.50
20 11-4 7-32 1-2 2.50 4.50
21 114 1-4 1-2 2.50 4.50
D 114 5-16 1-2 2.50 4.50
E 11-4 3-8 1-2 2.50 4.50
22 13-8 1-4 1-2 2.65 5.00
23 13-8 5-16 1-2 2.65 5.00
F 13-8 3-8 1-2 2.65 5.00
24 11-2 1-4 1-2 2.85 5.30
29 11-2 5-16 1-2 2.85 5.30
G 11-2 3-8 1-2 2.85 5.30

|

*Not made of High-Speed Steel.
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Standard T Slot Cutters

Left-Hand Cutter

T

In ordering, state whether Right- or Left-Hand Cutters are

wanted
5 Diameter - - Price, Each
No.of Width of of Nedk Width of Dcp(,h Extreme No. of 2

Cutter %ﬁ:thle\s, OfISl-llt“"r, Slllfcthgs' Tnohes Lir:;:‘]:;‘ Taper Cgrbon High-Speed

ches ’ Steel Steel

4 1-4 7-32 1-2 5-32 5-16 4 $2.00 $2.80

7 1-4 7-32 1-2 5-32 5-16 5 2.40 3.50

10 5-16 9-32 5-8 5-32 3-8 b 2.40 3.50

13 5-16 9-32 5-8 5-32 3-8 7 3.35 5.20

16 3-8 11-32 11-16 | 7-32 7-16 | 5 2.65 4.00

19 3-8 11-32 11-16 | 7-32 7-16 7 3.60 5.45

22 7-16 3-8 13-16 | 7-32 7-16 | 7 3.85 6.40

28 1-2 7-16 15-16 | 9-32 9-16 | 7 4.15 7.10

31 1-2 7-16 15-16 | 9-32 9-16 | 9 4.65 8.90

34 5-8 17-32 | 13-16 | 13-32| 3-4 9 4.65 10.30

37 3-4 21-32 | 1.5-16 .|'17-32| 1 9 5:15 11.50

40 7-8 25-32 | 15-8 11-16 | 1 1-16 ¢ 6.25 14.00

These cutters are made 1-32"" larger in diameter and 1-64"" greater in
thickness than the figures given, to allow for sharpening.

Other sizes made to order.

List of Collets, pages 338 and 339. List of Tapers and Taper Holes,
page 234.
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Spiral Shell End Mills

Left-Hand Mill

In ordering, state whether Right- or Left-Hand Mills are wanted

: Tensth No. of Arbor Price, Each
No. Dllaml?ter’ of Cut Coullttv::‘ll(?'lilll I}:((:)ll:a's Carbon High-Speed

i Inches be used Steel gStes?l
F-100 11-4 11-4 1-2 $3.90 $6.00
F-101 1 5-16 114 89 1-2 4.00 6.25
F-102 13-8 11-4 92 1-2 4.00 6.25
F-103 17-16 11-4 93 1-2 4.10 6.50
F-104 11-2 11-4 1-2 4.10 6.50
F-105 19-16 13-4 3-4 5.00 8.25
F-106 15-8 13-4 90 3-4 5.00 8.25
F-107 111-16 13-4 94 3-4 5.20 8.65
F-108 13-4 13-4 96 3-4 5.20 8.65
F-109 113-16 13-4 97 3-4 5.30 9.00
F-110 17-8 13-4 99 3-4 5.30 9.00
F-111 1 15-16 13-4 101 3-4 5.50 9.65
F-112 2 13-4 - 103 3-4 5.50 9.65
F-114 21-8 13-4 3-4 5.60 10.30
F-116 2 1-4 2 1-4 91 il 6.20 11.75
F-118 2 3-8 214 95 il 6.50 12.90
F-120 21-2 214 98 1 6.50 12.90
F-122 25-8 214 100 It 7.15 14.60
F-124 2 34 2 1-4 102 1 @15 14.60
F-126 278 214 104 1 8.00 16.65
F-128 3 214 105 1 8.00 16.65

List of Arbors, page 336.
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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. Diam. | Length of |Hole, | HoleTapped,| Price,

*  |Inches|Cut,Inches|Inches | Thr. per Inch| Each
F-200{21-2| 114 |1 10 $9.25
F-201(3 13-4 |114 8 14.50
F-202|3 1-2| 2 11-2 8 20.80
F-203 |4 2 11-2 8 24.70
F-204|5 2 11-2 8 35.20
F-205|6 2 11-2 8 53.50

List of Arbors, pages 334 and 335.

Angular Cutters

These Angular Cutters of 45°, 50°, 60°, 70° or 80°
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.

L y Price, Each
No. | Pietet Thiokies | tnohes | Carbon | High-Specd
Steel Steel
J-10 21-2 1-2 7-8 | $3.40 $5.80
J-11 2 34 1-2 1 3.60 6.40
J-12 3 1-2 1 1-4 4.30 7.65

List of Keyways, page 281.

Angular Cutters with Threaded Holes

These cutters have an angle of 60° and are made both right- and left-
hand.

In ordering, state whether Right- or Left-Hand Cutters are
wanted.

. A Price, Each
No. | Djpmeter| Thiknow. | Moo | Tured [ Camboo | HisicSpeed
| Steel Steel
J-25 | 114 7-16 3-8 20,41 $3.00 $4.75
J-26 15-8 9-16 1-2 16, L 3.60 5.80
*J-27 4 11-4 71 1-4 - 8, L 10.40 20.50
*Left hand 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.
IS 5 T Price, Each
No. vl i e Carbon | High-Speed
J-100 28ED i) 7-8 $3.40 $5.80 |
J-101 2 34 1-2 il 3.60 6.40
J-102 3 1-2 11-4 4.30 7.65

Cutters for Spiral Mills

These Cutters are especially adapted to the cutting of spiral mills,
and are made with either 40°, 48°, or 53° angle on one side and 12° on
the other.

In ordering, state whether Right- or Left-Hand Cutters
are wanted

. . Price, Each il
No. e g e gl R Carbon | High-Speed
i teel Steel |
J-150 21-2 1-2 7-8 $3.40 $5.80
J-151 2 3-4 1-2 1 3.60 6.40
J-152 3 1-2 11-4 4.30 7.65
*J-153 3 1-4 1-2 11-2 4.80 8.50

*Furnished 53° on one side and 12° on the other.

® Angular Cutters and Cutters for
Spiral Mills
WITH BACKED-OFF TEETH

These cutters can be sharpened by grinding without
changing their form.

Made to order.
List of Keyways, page 281.
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Cutters for Grooving Taps and Reamers

A

Form of Tap Form of Reamer

These cutters can be sharpened by grinding without changing their
form.

In ordering, give number of cutter, or diameter and number of teeth
of tap or reamer.

For Grooving Taps

iameter of Number of | Diameter Price, Each |
Catalog ‘Eutter ‘ DmT:;? Teeth in | of Cuttt:r, IH?} 'Carbon m]
f Inches Tap Inches [*P918 | “gieel ‘ Steel |
1L-10 1 0 to 1-8 4 2 1 $2.30 $3.40
L-11 2 5-32to 14 4 2 1 2.70 4.00
L-12 3 9-32to 3-8 4 21-8 ie 345 5.90
1-13 4 7-16 to 5-8 4 21-4 I 4.00 6.40
I-14 5 11-16 to 7-8 4 23-8 i 4.80 8.00
L-15 6 15-16 to 1 1-4 4 21-2 1 5.10 8.60
L-16 7 1 5-16to15-8 4 25-8 I 6.40 11.25
1L-17 8 111-16to 2 4 27-8 1] 1:25 (5 #13.15

For Grooving Reamers

Latalog Cutter Dmme[t[.ler of Number of (]))lémtett:er olo; Price, Each

e Vi TS R M i Sy
I-10 1 1-8 to 1-4 6 2 1 $2.30 $3.40
I-11 2 9-32to 3-8 6 2 1 2.70 4.00
1-12 3 13-32to  1-2 6 21-8 1 3.75 5.90
1-13 4 17-32to11-8| 6to 8| 214 1 4.00 6.40
1-14 5 |1 5-32to13-4| 8t0o 10| 23-8 11 4.80 8.00
1-15 6 |125-32to2 10 21-2 i 5.10 8.60
I-16 | 7 |2 1-16t021-2 10 25-8 1 6.40| 11.25
1-17 8 |2 9-16t03 10 27-8 1 7.25 13.15

List of Keyways, page 281.
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Cutters for Grooving Taps

Form of Tap

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.

. Diameter ___ Price, Each e
e || P | SBER J ope | msper
1-50 1 0 to 1-8 2 1 | $2.30 $3.40
1-51 2 5-32 to 14 2 1 2.70 4.00
L-52 3 9-32 to 3-8 21-8 i 3.65 5.65
L-53 4 7-16 to 5-8 214 1 3.85 6.10
1-54 5 11-16 to 7-8 2 3-8 1 4.80 8.00
1-55 6 15-16 to 1 1-4. 21-2 1 5.10 8.60
L-56 7 15-16 to15-8 2 5-8 1 6.40 11.25
L-57 8 111-16 to 2 217-8 1 500 13,65
1-58 9 21-16 to 2 7-16 31-8 i 8.85 16.75
L-59 10 212 to3 3 3-8 | 1 ‘ 10.80 21.65

~ List of Keyways, ;);';\ge 281.
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Cutters for Fluting Reamers

Form of Reamer

The cut shows a form of cutter that makes a tooth that allows the
chips to be removed more readily and has greater strength than the form
made by the cutters for grooving taps and reamers.

In ordering, give number of cutter or diameter of reamer.

Catalog | Cutter Dﬁ‘gﬁ;’z: of Number of | Hole, - an?
No. No. Triahoas Teeth Inches | Carbon | High-Speed
= | Steel Steel
-7 | 1 1205 (Badoar| 6 1| $270 | $1.00
L-76 2 1-4 to 5-16 6 1 3.50 5.30
L-77 3 3-8 to 7-16 1 3.70 575
1-78 4 1-2 to 11-16 | 6t0 8 il 4.00 6.40
L-79 5 34 tol 8 1 4.20 6.70
1-80 6 11-16 to 1 1-2 10 1 4.40 q:15
1-81 7 19-16 to 2 1-8 12 i 4.80 8.00
I.-82 8 214 to3 14 1 5.60 9.60
1-83 9 3 1-16 to 3 1-2 14 1 | 6.60 | 11.60
184 | 10 | 3916t05 4tol6| 1 | 7.70 | 13.90

List of Keyways, page 281.
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Cutters for Making Twist Drills

These cutters can be sharp-
ened by grinding without chang-
ing their form.

In ordering, give number of

cutter or diameter of drill.

Catalog | Cutter D}ag“;}f' ;&(g&f:)f l%if‘:mffe" Hole; : 5 bas
of Drill, ade by | of Cutter, IRy
No. Os Inches Icnl::tl'lt:;, Inches Inches Csa:é)e(in ngShtSe‘ieed
1~100 1] 1-16 .06 2 1 $2.10 $3.15
1-101 2 1-8 .08 2 1 2.30 3.40
1-102 3 3-16 Al 2 il 2.30 3.40
1-103 4 1-4 L5 2 1 2,70 4.00
1L-104 5 5-16 19 214 1 2.85 4.40
- 1-105 6 3-8 23 21-4 1 3.65 5.65
1-106 7 7-16 e 2 1-4 1 3.75 5.90
1107 8 1-2 Sl 214 1 3.75 5.90
1-108 9 9-16 55 2 3-8 1 4.20 6.75
1-109 10 5-8 39 2 3-8 1 4.35 7.10
1-110 11 11-16 A4 2 3-8 1 4.35 7.10
L-111 12 3-4 .50 21-2 1 4.50 7.30
L-112 13 13-16 .56 21-2 1 4.80 8.00
1-113 14 7-8 W62 2 34 1 5:15 8.75
1-114 15 15-16 .70 2 3-4 1 5.60 9.60
1-115 TRl T 3 1 6.60 11.60
1-116 17 11-8 .85 3 1 6.60 11.60

List of Keyways, page 281.
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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.

Catnlo Cutter | Diameter of | Diameter of Hole, : Price, ]‘Ifich
No. = No. i) ca - Tnghes . [[Stontl il spoad
L-200 1l 1-16 2 1 $2.10 $3.15
L-201 2 1-8 2 1 2.30 3.40
L-202 3 3-16 2 1 2.70 4.60
1-203 4 14 2 1 2.70 4.00
L—-204 5 5-16 214 1 3.65 5.65
1-205 6 3-8 214 1 3.6 5.90
1206 q 7-16 214 1 3.85 6.10
1207 8 1-2 21-4 1 3.85 6.10
1208 9 9-16 25-8 1 4.60 7.65
1-209 10 5-8 2 5-8 il 4.80 8.00
1-210 11 11-16 25-8 1 5.15 8.75
1211 12 3- 2 5-8 1 515 8.75
1-212 13 13-16 2178 1, 5.60 9.65
1-213 14 7-8 217-8 1 6.10 10.65
~214 15 15-16 217-8 1 6.10 10.65
1-215 16 1 3 1 6.10 10.65
1-216 T 11-8 3 1 6.60 11.60
1217 18 11-4 3 1-4 1 7.70 13.90
1.-218 19 11-2 3 3-4 11-4 9.60 17.90
1-219 20 13-4 334 114 | 10.20 19.60
L-220 21 2 4 11-4 11.40 22.50
1-221 22 21-4 4 1-4 11-4 13.00 26.65
L-222 23 21-2 41-2 114 | 14.65 | 31.25

List of Keyways, page 281.
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Cutters for Making
Four-Lipped Twist Drilis

These cutters are especially adapted to cut-
ting Four-Lipped Twist Drills that are used in
screw and chucking machines 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.

" Diameter Diameter Price, Each
Catalog Cutter £ Drill £ Cutt _Hole, e
R TR TGRS e | ot
1250 1 0Otol1-2 234 ! $6.90 $12.30
L-251 2 1 1-2 to 3 3 1 9.85 19.50

List of Keyways, see table below.

Standard Keyways for Cutters

/// 6

Diameter (D) of Hole, Width (W) of | Depth (D) of | Radius (R),

Inches Keyway, In. | Keyway, In. Inches

3-8 to 9-16 3-32 3-64 .020
5-8 to 7-8 or 16m/mt021 m/m 1-8 1-16 .030
15-16to11-8 or 22 10 208 5-32 5-64 .035
13-16 to13-8 or27 % to3l 3-16 3-32 .040
15160 to 34 or 3258 “to 30AE* 1-4 1-8 .050
113-16 to 2* or38 “ to44 5-16 5-32 .060
21-16 t021-2 or45 * 3-8 3-16 .060
29-16 to3 7-16 3-16 .060

#1 1-27,1 3-4"” and 2””. For all Gear and Stocking Cutters of these diameters, use
5-16”, 3-8 and 1-2”/ keys, respectively, Gear and Stocking Cutters with 1 1-2" *hole
can also be furnished with 3-8”” keyway.
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Convex and Concave Cutters
For Milling Half Circles

These cutters can be sharpened by grinding without changing their

outline.
Concave Convex
Diam. of | Diam. of | e, Price, Each Price, Each
e T AR

C-10 1-8 2 7-8 $3.50 $5.30 | $2.30 | $£3.40
C-11 3-16 2 7-8 3.70 5.75 2.70 4.00
C-12 1-4 2 7-8 3.80 6.00 3.50 5.30
C-13 5-16 214 7-8 4.20 6.70 375 5.90
C-14 3-8 2 1-4 7-8 4.40 7.15 3.85 6.10
C-15 7-16 214 7-8 4.70 7.75 4.00 6.40
C-16 1-2 2 1-4 7-8 5.00 8.30 4.20 6.70
C-17 5-8 2 3-4 1 6.40 11.25 5.15 g5
C-18 3-4 3 1 7.50 13.65 6.10 | 10.65
C-19 7-8 314 i 8.60 16.00 715 12.95
C-20 1 314 1 9.10 17.50 7.70 | 13.90
C-21 11-8 4 114 12.00 24.40 |10.40 | 19.65
C-22 114 4 114 12.65 26.15 |[10.75 | 20.65
C-23 13-8 4 1-4 114 14.85 31.40 |11.90 | 23.50
C-24 11-2 4 1-4 11-4 16.15 34.40 12.25 | 24.50

List of Keyways, page 281.




BROWN & SHARPE MFG. CO.

283

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.
In ordering single cutters, state whether Right-or Left-Hand
Cutters are wanted.

C-100

C-102
C-104
C-106
C-107
C-108
C-109
C-110
C-112

Price, Each

ofi(?]gg]}, e L Carbon Steel High-Speed Steel
Caairn | Ciciers | s i Entions

gt s 78 | $2.30  $2.70 | $3.40 | $4.00
1-8 2 78 | 350 | 3.70 | 5.30 | 5453
31641 214 78 | 375 | 420 | 590 | 6.70
1-4 214 78 | 400 | 470 | 6.40 | 7.75
516.4 234 | 1 4.80 | 6.00 | 8.00 | 10.40
3-8 3 1 5.60 | 7.00 | 9.65 | 12.40
7165 4l 2304 6.60 | 7.90 | 11.65 | 14.50
1-2 314 | 3 715 | 8.60 12.75 | 16.00
5-8 CHik ) 870 | 9.85 1610 | 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.

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

Price, Each
No. Diameter, Thickness, Hole, 5
L Inches Inches Inches Carbon High-Speed

Steel Steel
G-50 21-2 1-32 7-8 $1.30 $3.15
G-51 21-2 3-64 7-8 1.20 3.00
G-52 21-2 1-16 7-8 1.15 3.00
G-53 21-2 3-32 7-8 1.15 3.00
G-54 21-2 1-8 7-8 1.15 3.00
G-55 21-2 5-32 7-8 1.65 3.25
G-56 3 1-32 1 1.60 3.75
G-57 3 3-64 I 1.50 3.25
G-58 3 1-16 ik 1.30 3el5
G-59 3 3-32 1 1.30 3.15
G-60 S 1-8 1 1.30 3.15
G-61 3 5-32 ] Tl 3.60
G-62 4 1-32 1 2.85 5.75
G-63 4 3-64 L 1.85 4.00
G-64 4 1-16 1 1.60 3.75
G-65 4 3-32 1 1.60 3.60
G-66 4 1-8 1 1.60 3.60
G-67 4 5-32 i 2.10 4.65
G-68 4 3-16 1 2.10 4.65
G—69 9 1-16 it 2.30 5.15
G-70 5 3-32 1 2.00 4.70
G-71 o 1-8 it 2.00 5.20

List continued on next page.

List of Keyways, page 281.
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Metal Slitting Saws
(Continued)
Price, Each
No Diameter, Thickness, Hole, 5
& Inches Inches Inches Carbon High-Speed

Steel Steel

G-72 5 1-8 11-4 $2.00 $5.20
G-73 5 1-8 11-2 2.00 5.20
G-74 5 5-32 1 2.90 7.40
G-75 5 3-16 1 2.90 7.40
G-76 6 1-16 1 5.10 9.40
G-17 6 3-32 1 3.85 7.65
G-78 6 1-8 il 3.50 7.70
G-T8A 6 1-8 11-4 3.50 7.70
G-79 6 3-16 11-2 4.50 10.20
G-80 6 3-16 1 4.50 10.20
G-81 7 1-16 1 9.50 16.00
G-82 7 3-32 1 5.70 10.75
G-83 7 1-8 1 4.85 10.80
G-83A 7 3-16 11-4 6.50 14.70
G-83C 7 3-16 2 6.50 14.70
G-84 3 1-8 1 7.30 15.00
G-85 8 1-8 11-4 7.30 15.00
G-86 8 3-16 11-4 8.90 18.90
—87 8 3-16 1.1-2 8.90 18.90

List of Keyways, page 281.

Formed Saws for Slitting Copper

These saws are designed especially for the slit-
ting or sawing of metals thatare of a soft or tena-
cious character and are superior to the ordinary
saw usually employed for this purpose.

The teeth are backed off and formed the same
asin all formed milling cutters, and are sharpened
by grinding the face, thus retaining the outline of
the saw. Each alternate tooth is V shaped, and,
as the others are flat, 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.

These saws are made to order of any desired
size.
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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 1 3-4”” diam.,
90 teeth.

Screw Head

Gauge No. Thickness Diameter

Catalog American | of C Hole, Pf ice,
No. ]5?3}:;:;,5110!11‘&%%5 Stafu;:rd Inof;n‘g: = (]:;;ltlirs' Inches Each
H-10 1 5-16 5 182 2 3-4 1 $0.90
H-11 11-8 6 .162 2 34 3 A
H-12 1 7 144 2 3-4 1 .65
H-13 7-8 8 128 2 3-4 3-4,1 .55
H-14 3-4 to 13-16 9 114 2 34 3-4,1 .50
H-15 5-8 10 102 2 3-4 34,1 45
H-16 5. 11 .091 2 3-4 3-4, 1 .40
H-17 1-2 to 9-16 12 081 | 234 3-4,1 .35
H-18 v 13 072 2 3-4 34,1 3D
H-19 3-8 to 7-16 14 .064 234 [1-2,5-8,34,1| .35
H-20 11-32 15 .057 234 1-2 58, 34,1 .30
H-21 5-16 16 .051 234 1-2,5-8 34,1 .30
H-22 A 1l .045 234 (1-2, 5-8, 34, 1; .25
H-23 1-4 to 9-32 18 .040 234 |1-2,5-8, 34,1 .25
H-24 3-16 to 7-32 19 .035 234 (1-2, 5-8,34,1 .25
H-25 e 20 032 234 |1-2,5-8,34,1 .25
H-26 1-8 21 .028 23-4 |1-2, 5-8,3-4,1| .20
H-27 1-8 22 .025 234 |1-2, 5-8,3-4,1| .20
H-28 A 25 023 234 1-2,5-8, 34,1 .20
H-29 24 .020 234 1-2,5-8,34,1 .20
H-30 25 .018 234 1-2,5-8,34,1 .20
H-31 26 016 2 34 34,1 .20
H-32 27 014 2 3-4 34,1 .20
H-33 28 012 2 3-4 34,1 .20
H-34 30 .010 2 34 34,1 .20
H-35 32 .008 234 34,1 .20
H-36 34 .006 2 34 3-4, 1 .20
H-36A i 10 102 2 1-4 5-8 .40
H-36B RN 11 .091 214 5-8 35
H-36C e 12 .081 214 5-8 .30
H-36D e 13 072 214 5-8 .25
H-36E s 14 .064 214 5-8 .25
’ List continued on next page. List of Keyways, page 281.
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Screw Slotting Cutters (Continued)
Diameter of GansoNo. | Thicknet Diameter )

Catalog | Screw Head to An::r'c Slie s of Hole, Price,

No. beIISIL(i)ltg:d, St dlasg IE(I:III;: ’ (Ijll:é,itlzg, Inches | Each
H-36F Sl 15 .057 2 1-4 5-8 $.20
H-36G d 16 .051 214 5-8 .20
H-36H e 17 .045 214 5-8 .20
H-361 1 18 .040 214 5-8 .20
H-36J hon 19 .035 214 5-8 .20
H-37 3-16 20 .032 214 5-8 .20
H-38 1-8 21 .028 214 5-8 .20
H-39 tray 22 .025 2 1-4 5-8 .20
H-40 e 23 .023 214 5-8 .20
H-41 G 24 .020 214 5-8 .20
H-42 1o 25 .018 214 5-8 .20
H-43 e 26 .016 214 5-8 .20
H-44 sy 27 .014 2 1-4 5-8 .20
H-45 o 28 012 214 5-8 .20
H-46 i 30 .010 214 5-8 .20
H-47 e i 32 .008 214 5-8 .20
H-48 48, 34 .006 214 5-8 .20
H-49 3-8 14 .064 13-4 5-8 .20
H-50 11-32 15 .057 13-4 5-8 .20
H-51 5-16 16 .051 13-4 5-8 .20
H-52 9-32 17 .045 13-4 5-8 .20
H-53 1-4 18 .040 13-4 5-8 .20
H-54 7-32 19 .035 13-4 5-8 .20
H-55 3-16 20 .032 1 3-4 5-8 .20
H-56 1-8 2l .028 1 3-4 5-8 .20
H-57 Jialte 22 .025 13-4 5-8 .20
H-58 ‘ et 23 .023 1 3-4 5-8 20
H-59 ks 24 .020 13-4 1-2, 5-8 15
H-60 S 25 .018 1 3-4 1-2, 5-8 15
H-61 o, 26 .016 13-4 1-2, 5-8 15
H-62 e 27 .014 13-4 1-2, 5-8 15
H-63 Fae 28 012 13-4 1-2, 5-8 A5
H-64 S 30 .010 13-4 1-2,5-8 | .15
H-65 ey 32 .008 13-4 1-2,5-8 | .15
H-66 e 34 .006 134 1-2,58 | .15

Other sizes made to order.

Screw Slotting Cutter Arbors, page 333. List of Keyways, page 281.

Jewelers® Saws

Many of the Screw Slotting Cutters listed above are suitable for

jewelers’ use in sawing chain links, etc.
o
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Not carried in stock but can
be furnished at short notice

Sprocket Wheel Cutters
for Roller Chains

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

Cir- | Diam.
cular of
Pitch, | Roll,

Inches | Inches

No. of
Teeth in
Sprocket

3-8 1.200

o
© 1o

313

e
&

5-8 [.400

3-4 |.469

1 563

6
7 10us
9 to 11
12 to 17
18 to 34
35 and over
6
Tto 8
9toll
12 to 17
18 to 34
35 and over
6
Tto 8
9 toll
12 to 17
18 to 34
35 and over
6
Tto 8
9toll
120l
18 to 34
35 and over

6
7Tto 8
9toll
12017
18 to 34
35 and over

Diam. of
Cutter,
Inches

o
[ S LN

[ -

bbb dodo odododo

e

PELELELTT
OCom= COCOCO L0 = i

e e B W WWWWWW WWWWWW WWWWWW NN

Width of
Cutter,
Inches

15-32 \
15-32
15-32 L
7-16
7-16
13-32
3-4
3-4
3-4

Size of Price, Each
Hole . N
Thohis Cg:‘};:lu ngh;iseed
$4.80 $8.00
4.80 8.00
i 4.80 8.00
4.60 7.65
4.60 7.65
4.60 7.65
6.10 10.65
6.10 10.65
1 6.60 11.65
6.60 11.65
6.60 11.65
6.60 11.65
6.60 11.65
6.60 11.65
1 6.60 11.65
6.60 11.65
6.60 11.65
6.60 11.65
7.70 13.90
7.70 13.90
1 8.50 15.50
7.85 14.15
7.85 14.15
7.85 14.15
9.85 18.75
10.7g 20.2?
10.7 20.
114 1 075 | 2065
10.40 19.65
10.40 19.65

List continued on next page.

List of Keyways, page 281.
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Sprocket Wheel Cutters (Continuea)
c(ljlll:r Dlgt{n ® TNot.hof D(iara. of V(\;idg.th of Sﬁe lof Price, Each
. ee 1 L T, utter, ole, .
IPnl é‘ﬁt; IrI}c(;He’s Sprockent Irlllch(:as Inches Inches Cé‘{};ﬁ" ngg{sgl'eed
" 6 378 | 112 $11.40 | $22.50
. 7t0 8 | 4 11-2 11.40 | 22.50
o | 625 911 | 418 |11532l,,,. | 1235| 2450
i 1% 126017 [ 12.25 | 24,50
181034 i d 14" 111333 1225 | 24.50
35andover| 41-4 |111-32 1190 | 23.50
( 114 (11376 13.65 | 28.65
T 7to 8 | 438 |11316 14.65 | 31.25
to | 750d| Otoll | 412 |12532(,,, | 1465| 3135
1o 12t017 | 412 |13- 13.85 | 28.90
7 18t034 | 458 |111-16 14.85 | 3125
35andover| 458 |15- 1450 | 30.15
6 438 |11316 14.65 | 3125
Tt0.8 | 412 {11316 1§.6g 31.25
<l 9to11l | 458 |12532 15.7 33.90
11-21 .8754) yo 4507 [Fass |18 A14 | 1185 | 3128
18t034 | 434 |111-16 14.85 | 3125
\|35andover | 43-4 |15-8 14.50 |  30.15
5 2332 18.50 | 40.50
Tt 80 SaElo 332 19.70 | 44.90
9 to 1LY Basiiilio 1 19.70 | 44.90
13-411.0000 154617 | 538 |2132 [(112 | 21000 | 4830
18t034 | 51-2 |131-32 19.10 | 43.75
35andover| 5 1-2 17-8 19.10 43.75
538 |213-32 23.00 | 53.00
7to0 8 | 512 |213-32 23.00 | 53.00
o lLizs| 9to1l | 558 |238 |[, . | 2450 | 57.00
o (R TIPS T R BT R 24.50 |  57.00
18t034 | 578 |214 23.80 | 57.75
35andover| 57-8 |2532 23.80 | 57.75
638 |3 34.80 |  85.65
Tl 8 | 658 |3 : 37.00 | 91.50
o 91011 34 |215-1 37.00 | 91.50
2121550\ 194617 | 678 |22032[134 | 3050 | 07.90
181034 | 7 234 36.40 | 90.30
35andover| 7 1-8 211-16 38.90 96.60
712 | 319-32 58.85 | 142.65
7to 8 | 734 |31932 59.60 | 147.40
3 [oool Stll | 778 |31733|, 63.50 | 157.00
: 121617 | 8 3 15-32 59.15 | 146.65
18t034 | 8 311-32 50.15 | 146.65
35andover| 814 |37-32 58.20 | 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. In ordering
cutters for worm gears, give the number of teeth in gear, the diameter of
worm, and number of threads to the inch.
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Sharpening Gear and Formed Cutters

R OR economy, cutters must be kept well

sharpened. Sharp cutters give faster
production, consume less power, produce
better surfaces and wear longer. Use a
bevel and concave wheel of medium grain
and soft grade, just hard enough to pre-
vent 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 the entire length of the cut-
ter tooth.

In grinding the cutter, the face of every
tooth must be kept radial, and all must be
of the same height. When not ground radi-
ally, they are either “hooking,” like C which cuts too deep, or “drag-
ging,” as B which cuts too shallow. Besides this, all cutter teeth are
relieved so that the cutting outline of the tooth remains correct only
when ground radially. Hence such teeth as A, B, and C will cut gear
teeth of the wrong shape. Be careful also to keep each tooth face square
with the sides of the cutter, avoiding mistakes like A. If some of the
teeth are longer than others, the long teeth will do all the cutting. In
this connection the Cutter Testing Fixture shown on page 399 will be
found of particular value.

To Set a Gear Cutter Central

THE indicator furnished with our Automatic Gear Cutting Machine
allows settings sufficiently accurate for ordinary work. When a very
accurate and quiet-running gear is required, however, it is absolutely
essential that the cutter be exactly central.

The best method of setting the cutter central is first to turn a blank
identical in diameter with the gear to be cut, and, after centering it as
nearly as possible, take a single cut through the blank. Without chang-
ing the position of the cutter, remove the blank from the work arbor
and turn it end for end. Leave the blank loose on the arbor and feed the
cutter into the slot already cut. Then revolve the cutter by pulling the
belt so as to mark its position in relation to the slot produced at the first
cut.

If the cutter is exactly central, the second cut will follow the outline of
the first; but if out 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 other side. In the latter case the cutter should be moved laterally
away from the side of the tooth from which the stock was taken at the
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. 1 will cut gears from 135 teeth to a rack
T 8 55 to 134 teeth

o {2t o . ‘e 35 13 54, 3
s 6 6 ‘e 3 26 e 34 “
“ = 113 ““ ‘@ ‘e 21 ‘e 25 e
IR 3 3 3 1% “ 20 “
&
e 6 1 ‘e 14 6 16 6
Gilvg 6 3 “ ‘@ 12 6 13 ‘e

We are prepared to furnish to order Gear Cutters from 2 to 8 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. 1 to 8, as listed above, are the regular cutters as furnished.
The half numbers are as follows:

No. of Cutter Range, Teeth No. of Cutter Ranze, Teeth
11-2 80 to 134 51-2 19 to 20
21-2 42 ‘“ 54 61-2 L5810
31-2 30 “ 34 71-2 1163
41-2 DI EDS

Prices for half numbers on application.

In ordering, give the number of cutter and diametral pitch required.
Cutters in stock can be ordered by telegraph.

Form of Telegram:—Send one Cutter No. 5, 8 pitch (Carbon Steel or
High-Speed Steel).

When ordering Cutters for Bevel Gears note ‘instructions given on
pagzes 296 and 297.
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293

are interchangeable.
will be made to order.

292.

Involute Gear Cutters

All gears of same pitch cut with these cutters
Cutters for pitches not given in the list below

Eight cutters made for each pitch; see page

Dlametltz'cﬁi S(_,uLl,er, Price, Bach
Pitch = : Hole, Fe= -
“arbon High-Speed Inches Carbon High-Speed
Steel Steel Steel Steel
i 8 1-2 8 1-2 2 $57.00 $135.65
*1 1-4 734 7 3-4 2 48.00 116.65
*1 1-2 7 q 13-4 40.50 86.90
13-4 6 1-2 6 1-2 13-4 30.35 63.75
2 5 34 5 3-4 11-2 20.25 43.75
21-2 51-2 5 3-4 11-2 13.90 33.15
3 4 3-8 4 3-4 11-4 10.10 22.50
4 37-8 4 1-4 11-4 7.60 15.35
5 3 5-8 3 3-4 11-4 6.90 12.50
6 3 31-8 1 5.50 10.00
7 2 7-8 27-8 1 Dl 8.75
8 27-8 217-8 1 5.00 8.50
9 2 34 2 3-4 1t 4.70 7.65
10 2 1-4 2 3-8 7-8 4.50 7.10
11 214 2 3-8 7-8 4.20 6.65
12 21-8 214 7-8 3.90 6.00
14 2 21-8 7-8 3.40 5.65
16 2 21-8 7-8 3.20 5.25
18 17-8 2 7-8 3.00 4.70
20 17-8 2 7-8 2.90 4.60
22 17-8 2 7-8 2.80 4.50
24 13-4 13-4 7-8 2.65 4.25
26 13-4 13-4 7-8 2.60 4.20
28 13-4 13-4 7-8 2.25 3.75
30 13-4 13-4 7-8 2.25 3.75
32 13-4 13-4 7-8 2.25 3.75
36 13-4 13-4 7-8 2.25 3405
40 13-4 13-4 7-8 2.25 3.75
48 13-4 13-4 7-8 2.25 375

Cutters marked * are not kept in stock, but are made to order.

List of Keyways, page 281.
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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
accuracy.

FOR USE ON

NO. 3 AUTOMATIC GEAR CUTTING MACHINES

’ Diameter of Cutter, | Y
Diametral | acae ___| -Hole, Keyway, P"Cffih e
Pitch Carbon | High-Speed Inches Inches Carbon | High-Speed
Steel Steel Steel Steel
4 31-2 3 5-8 1 5-32 x 5-64 $7.00 $13.65
) 314 3 3-8 1 5-32 x 5-64 6.00 1919159
6 3 318 1 5-32 x 5-64 5.50 10.00
W 278 2178 i 532x5 64 5.15 8.75
8 217-8 2178 1 532x5 64 5.00 8.50
9 2 34 2 34 1 5-32 x 5-64. 4.70 7.65
10 2 34 2 3-4 il 5-32 x 5-64 4.60 7.30
LI 2 5-8 25-8 1 5-32 x 5-64 4.50 7.10
12 2 5-8 2 5-8 1 5-32 x 5-64 4.25 6.70
14 21-2 21-2 1 5-32 x 5-64 3.75 6.00
16 21-2 21-2 1 5-32 x 5-64. 3.50 5.65
18 2 3-8 2 3-8 i, 5-32 x 5-64 3.3 5:3D
20 2 3-8 2 3-8 1 5-32 x 5-64 3.25 5.00
22 2 1-4 21-4 1 5-32 x 5-64 3.10 4.80
24 214 2 1-4 1 5-32 x 5-64 3.00 4.70
FOR USE ON
NOS. 3H AND 4 AUTOMATIC GEAR CUTTING MACHINES
Diameter of Cutter, %
Diametral Inches Hole, Keyway, b
Pitch Carbon | High-Speed Inches Inches Carbon High-Speed
Steel teel | Steel Steel
3 4 3-8 4 34 114 | 3-16 x 3-32 $10.10 $22.50
4 3 7-8 4 1-4 114 | 3-16x3-32 7.60 15.35
5 3 5-8 3 34 11-4 | 3-16x3-32 6.90 12.50
6 312 31-2 11-4 | 3-16 x3-32 6.00 10.50
7 3 3-8 3 3-8 11-4 | 3-16 x3-32 5.90 10.00
8 314 314 114 | 3-16 x 3-32 5.60 9.40
9 318 318 11-4 | 3-16x3-32 5.35 8.75
10 3 3 11-4 | 3-16x3-32 5.00 8.10
11 27-8 217-8 114 | 3-16x3-32 4.80 7.80
12 278 | 278 114 | 3-16 x 3-32 4.60 7.40
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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

accuracy.
FOR USE ON
NO. 5 AUTOMATIC GEAR CUTTING MACHINES
Diameter of Cutter, i
Diametral Inches Hole, Keyway, G r?e, e

Pitch Carbon| High-Speed Inches Inches Carbon | High-Speed

Steel Steel Steel Steel
2 5 34 5 3-4 11-2| 5-16x5-32 | $20.25 | $43.75
21-2 51-2 5 3-4 11-2| 5-16x5-32 13.90 33.15
3 5 51-4 11-2 | 5-16x5-32 11.40 25.40
4 41-4 41-2 11-2| 5-16x5-32 7.90 16.90
5 4 414 11-2 | 5-16x5-32 7.00 14.10
6 3 34 378 11-2| 5-16x5-32 6.70 12.20
iré 3 5-8 3 5-8 11-2| 5-16x5-32 6.50 11.65
8 31-2 31-2 11-2| 5-16x5-32 5.80 9.70

FOR USE ON
NO. 6 AUTOMATIC GEAR CUTTING MACHINES
Diameter of Cutter, 2 .
Diametral Inches Hole, Keyway, S

Pitch Carbon | High-Speed Inches Inches Carbon | High-Speed

Steel Steel Steel Steel
13-4 6 1—2 6 1-2 134 | 3-8x3-16 $30.35 | $63.75
2 6 1-2 6 1-2 13-4 3-8x3-16 21.50 48.65
21-2 57-8 61-8 134 | 3-8x3-16 14.60 36.50
3 53-8 55-8 134 | 3-8x3-16 12.00 29.40
4 4 5-8 4 34 134 | 3-8x3-16 8.65 18.15
5 4 3-8 4 3-8 134 | 3-8x3-16 7.60 15.00
6 414 414 134 3-8x3-16 7.30 13.40

List of Keyways, page 281.
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Cutters for
Mitre and Bevel Gears

Diameter of Cutter, S
fale Fagont) Hole, Price, Each
Pitch Carbon High-Speed Inches Carbon High-Speed
Steel Steel Steel Steel
3 4 4 11-4 $9.50 $17.90
4 31-2 3 5-8 11-4 7.00 13.65
5 314 3 3-8 11-4 6.00 11.15
6 5 3 1-8 1 550 10.00
% 27-8 27-8 il 5.15 8.75
8 2 7-8 27-8 1 5.00 8.50
10 214 2 3-8 7-8 4.50 7.10
12 21-8 214 7-8 3.90 6.00
14 2 21-8 7-8 3.40 5.65
16 2 21-8 7-8 3.20 5.25
20 178 2 7-8 2.90 4.60
24 134 13-4 7-8 2.65 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 center-lines meet. This makes the tooth thickness at the
inner end not less than two-thirds that at the outer end.

In ordering cutters 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 1 to 8.

As the number of teeth in the 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 made for each pitch, page 292. 3 pitch and coarser in
Cast Iron, and 4 pitch and coarser in Steel require 2 cuts to insure
accuracy.

See pages 297 to 302 for directions and tables for selecting bevel
gear cutters.

FOR USE ON
NO. 13 AUTOMATIC GEAR CUTTING MACHINES

Diameter of Cutter, Pricel Each
Diellme;,ral iyt IH()}le, I(Iey:v:ly, ey ‘H o

Citch ~ . nches nches arbon High-Spee
(Sizel;fm Ih%l;—s,[l)eed Siadl gS teél)e
4 338 [L3-2 7-8 1-8x1-16 $7.00 $12.50
5 31-8 3 1-4 7-8 1-8 x1-16 6.00 10.30
6 3 3 1-8 7-8 1-8 x 1-16 5.50 10.00
I 2 3-4 27-8 7-8 1-8 x1-16 8:15 8.75
8 2 34 27-8 7-8 1-8x1-16 5.00 8.50
10 2 5-8 2 5-8 7-8 1-8x1-16 4.60 7.30
12 21-2 21-2 7-8 1-8x1-16 4.00 6.25

List of Keyways, page 281.

Table for Selecting Cutters for Bevel Gears
with Axes at Right Angles Only
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.

Ezample.—Required cutters for a pair of bevel gears, 8 pitch;
gear 24 teeth, pinion 12 teeth.

In 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. 8 for the pinion.

Number of cutter for gear is given first.
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Bevel Gears
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Cutters for Use in Cutting
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Cutters for Use in Cutting

IT 300

=3[y 4414444i44444 ;4444144, 4444ﬁ744ﬁ444
M ey ] ] R R ] i ] ] ] e ] K ) ) e e ) e n] o] ] ] ] ] ) ) ) .
P 3 T R R A R R
BRI 1,111111111111]lllll]llllllydhwlhhllllu
®YYY 4_14,444_1444_14_4_1444444444444_.44444444444444
N ey 1,1111_11111ll11,1111111111111“.”“111111
sl o o ok s o s e A A o e e R R e A
N oo |- 1,11l1,111111111111llllllllthlll]ll]l
e[ N3] s e R R R s R R R R s s s R
o — e K ] e K e K ] e e R s ] e ) ] e ) s e e | LY PR (R R S
oo s s s o s s s s s s o s s s
(] et | o | 11111111]1111111.111111111111111111111
8 e e R e e o s s e s e e s R
N 1l,]llT_l111111111111111111111111]]]]11111111
P 555555:_1555555555555555555555555SSK_.,S5555555555
o e e e e
R S B R R B R R R R R R S S S S R D e R N D D R R R R N R S S N R e
o o o o e e s e
B 1919 19 e W o BB B 18161116 15319 18 [ 16| 1|1 he| Wl swvin[wvv e e e e EhE A A A A s |
N L.LLL,,LLL_LLL.L.L.LL.LLLLL.L_LLLLLLLLLL.LLLLL.L.LL.LL.LLLI_L
R e e e e Rl e A B e S R o S 02 I3 =) RV ) [P P == = = =)= = I = = = = = = e R e e
oL e ) e ] o A e o kot okttt B
alelzieielelelc el sl el e e e e e s e e S S S < < < e o
M Kl e o ol e R R ] e K] e )] )| ] o R R ALY R R SRCH K P
gleleeslelel el 2l el e < s T S S [ e e e e < s <l e
3 L Y e ] ] s ] R ) ] ] K] B R )R ) Rl R ] K ) i e e ) e et R
- 666666666666666666666666666666666666666666666
] 03 1 ek o o ok o ot st o o o e i
= ,m,h_u.,_.ﬂJ.,_.H_L‘_../_.J.JJJJJJJJJJJJ._xv_..qv_‘Jﬂv..v_.ﬂﬂﬂﬂ.v_‘.r_ﬂ./.v_‘n;ﬂv_,n‘ﬂﬂ
|t |l | et e et e et | e e et et e et et | ot et | | et |t | et | o et f et f et o |t et | o | | e o | | et
F<3 B ki o ! A kot K it i i i et kit K v B e e A S S D R S S R L S R SRR R
L el e ] ] ] e ] KL ] ] e ] )] ) PRCI A R A RN R JRCH P R PR PRCH Y R Y B S I
oS ot i it ottt s K ot o o o0 o o o o o o o e I 1 [ [ [ P P [ IS T S IS IS IS IS S
b o e e | e R P e P e o ot ] el ] ] K e ] e g g RCH R R B R Y LA R RCH RC Y RO PR Y

= |11 1% 5 e e o o oo o] e 5 2 o 2 2 [ e 5 el [ e o e s el o[ 2 [ s 2 2 < 2 5l
11111111111111111111111]111111111111111]11111
8 el e e e R e e e e e e e B B R R B B B B B
1l111*11“11,1]1_11111llhllllllllllllllllll111111]1
=)

S REE R e S R R R BN S EE R e R R EaNEaE

qviao

e



301
2-2
2

ol

1-2
2

2

o1 (e

o

o1 (e

2(2-2(2-2 (2-2

e

2(2-212-2|2-2|2-2

-2(2

2-2|2-2|2-2|2-2|2-2

2

2-2

1-3[1-3[1-3[1-3[1-3]1-3 1-3(1-3|1-3|1-2|1-2

PINION

(Conlinued)

Bevel Gears
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BROWN & SHARPE MFG. CO.

Cutters for Use in Cutting

31|32|33|34|35(36 (373839 |40 |41 (42 |43 |44 (45|46 (47 |48 |49 |50

1-4{1-4|1-3(3-31-3[1-3[1-3|1-3|1-3[1-31-3[1-3[1-3 |1-3[1-3|1-3 |1-3 [1-2[1-2[1-2

58 | 2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3 [2-2|2-2|2-2|2-2|2-2|2-2 |2-2
59 [2-3(2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3(2-2|2-2|2-2|2-2|2-2|2-2 |2-2
60 |2-3(2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3[2-3(2-3|2-3|2-3|2-3|2-2|2-2|2-2|2-2|2-2 2-2
67(1-4(1-3(1-3|1-3(1-3(1-3 [1-3 [1-3 |2-3 |2-3 [2-3 |2-3 [2-3 |2-3 [2-3 |2-2|2-2|2-2|2-2 |2-2
68 [1-4|1-3(1-3|1-3[1-3{1-3|1-3(1-3 |1-3 |2-3 |2-3 [2-3 |2-3 |2-3 |2-3 [2-2 |2-2 |2-2 |2-

70 [1-4{1-3/1-3(1-3/1-3|1-3(1-3/1-3|1-3(1-3(1-3 |1-3 [2-3 |2-3|2-3 |2-2|2-2|2-2 |2-2 [2-2
71 (1-4{1-3/1-3{1-3|1-3|{1-3|1-3]1-3|1-3|1-3|1-3|1-3|1-3 [1-3|2-3|2-2|2-2|2-2[2-2 |2-2

72 (1-4(1-3|1-3]|1-3|1-3|1
74 |1-4|1-3(1-3{1-3|1-3|1-3|1-3 1—'3 1-3(1-3(1-3(1-3|1-3(1-3|1-3|1-3(1-2[1-2|2-2 |2-2

79 (1-4]/1-3|1-3/1-3[1-3|1-3 [1-3[1-3|1-31-3 |1-3 |1-3 [1-3 [1-3 |1-3 |1-3 [1-2 |1-2 [1-2 1-2

75 (1-4{1-3|1-3|1-3|1-3|1-31-3 [1-3 |1-3|1-3|1-3 |1-3 |1-3 |1-3 |1-3 [1-3 [1-2[1-2 [1-2 [I-2
78 [1-4{1-3/1-3{1-3|1-3|1-3|1-3|1-3[1-3|1-3 |1-3 |1-3 [1-3 |1-3 13[1-3[1-2[1-2[1-2 1-2
80 [1-4|1-4|1-3|1-3(1-3|1-3|1-3|1-3|1-3[1-3 [1-3 [1-3 1-3 [1-3 [1-3 |1-3 [1-3 [1-2 |1-2 [1-

76 11-4/1-3/1-3/1-3|1-3|1-3|1-3 |1-3|1-3(1-23|1-3 |1-3 [1-3 [1.

57 |2-32-3|2-3|2-3(2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-2|2-2|2-2|2-2|2-2|2-2|2-2
81 (1-4{1-4|1-3(1-3|1-3|1-31-3|71-3|1-3|1-31-31-3|1-3

61 [1-3(2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3(2-3(2-3[2-3|2-3|2-3|2-2|2-2|2-2|2-2|2-2 [2-2
64 |1-3|1-3|1-3]1-3 |2-3|2-3 |2-3|2-3|2-3|2-3 |2-3|2-3(2-3|2-3 |2-2|2-2|2-2|2-2|2-2 |2-2
65 [1-4{1-3/1-3(1-3 |1-3[2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-2|2-2|2-2|2-2|2-2 |2-2
66 [1-4{1-3/1-3{1-3|1-3(1-3[1-3 |2-3|2-3|2-3|2-3|2-3 |2-3 |2-3 |2-2|2-2|2-2|2-2(2-2 |2-2

62 |1-3|1-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-2

69 [1-4|1-3|1-3|1-3[1-3(1-3|1-3|1-3|1-3|1-3 |1-3 |2-3 |2-3 |2-3 |2-3 [2-2 |2-2|2-2 |2-

63 [1-3|1-311-3(2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-2|2

56 [2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3|2-3[2-2

73 [1-4[1-3(1-3[1-3[1-3[1-3]1-

89 |1-4|1-4|1-3/1-3|1-3|1-3|1-3(1-3|1-3[1-3|1-3[1-3|1-3 [1-3 |1-3|1-3 |1-

90 |1-4(1-4(1-3/1-3|1-3/1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-2 [1-2
91 (1-4|1-4|1-3/1-3/1-3/1-3{1-3/1-3/1-3|1-3[1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3[1-2[1-2
92 (1-4/1-4(1-3/1-3/1-3/1-3(1-3[1-3/1-3|1-3[1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3[1-2[1-2

86 [1-4{1-4|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3/1-3|1-3|1-3]|1-3[1-3 [1-3 |1 -
87 |1-4|1-4(1-3|1-3|1-3|1-3|1-3|1-3[1-3|1-3(1-3|1-3|1-3[1-3|1-3 |1-3 |1-3 |1-.

82 |1-4/1-4|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3(1-3

3
S
3
3 <
97 [1-4]1-4/1-3]1-3]1-3|1-3]1-3|1-3|1-

198 [1-4|1-4[1-3[1-3]1-3]

85 (1-4/1-4(1-3|1-3|1-3({1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3 [1-2|1-2 |1-2

84 [1-4[1-4(1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-3[1-2[1-2[1-2

88
GO

=
<
=
&

1-2

=

-3]1-3[1-3[1-3[1-2

[1-3[1-3[1-3[1-3[1-2[1-2

I

99 [1-4]1-4[1-3]1-3[1-3[1-3]1-3[1-3|1-3[1-3[1-3|1-3[1-3|1-3
100{1-4|1-4{1-3/1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3|1-3
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Formula for Determining the Number of
Cutter for Bevel Gear and Pinion

o

Na = No. of Teeth in Gear Nb = No. of Teeth in Pinion
a= Center Angle of Gear

_
|

Measure the back cone radius a b for the gear, or b ¢ for the pinion.
This is equal to the radius of a spur gear, the number of teeth in which
would determine the cutter to use. Hence twice a b times the diametral
pitch equals the number of teeth for which the cutter should be selected
for the gear. Looking in the list on page 292, the proper number for the
cutter can be found.

Thus let the back cone radius @ b be 4’" and the diametral pitch be 8.
Twice 4 is 8, and 8 X 8 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
by No. 2 cutter. :

The number of teeth for which the cutter should be selected can also be
found by the following formula:

Na
Tan a= NT)
Na
No. of teeth to select cutter for gear = g
0s a
A Nb
No. of teeth to select cutter for pinion = e
ina

If the gears are mitres or are alike, only one cutter is needed; if one
gear is larger than the other, two may be needed.

Additional helps on this subject can be found in our publications
“Practical Treatise on Gearing” and ‘‘Formulas in Gearing.”
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Involute Gear Cutters

For Gears of Large Diameter

| DiametwerofCutter, | :
Diametral Tachen Hole, e
Faech Carbon | High-Speed Tpches Carbon | High-Speed
Steel Steel * Steel Steel
1 81-2 8 1-2 11-2o0r2 $57.00 $135.65
11-4 734 7 3-4 11-2o0r2 48.00 116.65
11-2 714 7 -4 11-2o0r2 41.75 91.90
134 6 3-4 6 3-4 11-2o0r2 31.65 70.00
2 6 1-4 6 1-4 11-20r2 21.50 48.65
2 1-4 6 14 6 1-4 11-2o0r2 17.10 40.60
21-2 6 1-4 6 1-4 11-2o0r2 15.20 36.50
234 5 3-4 6 1-4 11-2o0r2 13.75 34.65
3 51-4 514 11-20r2 12.00 25.40
4 514 514 11-2o0r2 10.00 20.75
5 5 1-4 5 1-4 11-2o0r2 8.75 19.10
6 414 414 11-2o0r2 7.30 13.40
7 4 1-4 4 1-4 11-2o0r2 7.10 12.50
8 414 414 11-2o0r2 6.80 12.20
10 414 414 112o0r2 6.60 11.50
12 414 414 11-2o0r2 6.00 10.90
14 41-4 4 1-4 11-2o0r2 5.00 9.40
16 4 1-4 4 1-4 11-2o0r2 5.00 9.40

For the above Cutters with 1 1-2”” hole the Keyways are 3-8 wide
and 3-16" deep; with 2" hole the Keyways are 1-2" wide and 3-16"" deep.
Cutters for pitches not given in the above list made to order.

List cf Keyways, page 281.
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Formulas for Determining the Dimen-
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.
e £ty Bt 2 A
BN N
D’ = N M = The pitch diameter of gear in millimetres

D = (N + 2) M = The whole diameter of gear in millimetres
DESD 3
sl Vi s 2 = The number of teeth in gear

D" = 2 M = The working depth of teeth

M = Module

t = M 1.5708 = Thickness of tecth on pitch line
<
— I\L11.8708 = .157 M = Amount added to depth for clearance

The Module is equal to the
part marked “S” in cut oppo-
site, measured in millimetres
and parts of millimetres.

Pitches Commonly Used
Module in Millimetres

Corresponding Corresponding Corresponding
Module, English Module, English Module, English
m/m Diametral Pitch m/m Diametral Pitch m/m Diametral Pitch
0.5 50.800 295 9.236 8 3.175
0.75 33.867 3 8.466 9 2.822
1 25.400 39 e2b7 10 2.540
1.25 20.320 4 6.350 11 2.309
15 16.933 4.5 5.644 12 217
1.75 14.514 5] 5.080 13 1.954
2 12.700 5.5 4.618 14 1.814
225 11.288 6 4.233 5 1.693
2.5 10.160 7 3.628 16 \ 12587
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Metric Involute Gear Cutters

We are prepared to furnish, at short notice, cutters for cutting the
teeth of Gears according to the Metric system.

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 num-
ber of teeth in the gear.

M = Module D’ = Pitch Diameter in m/m

N = No. of Teeth in Gear D! =M< N

For example: M = 3.50 m/m; N = 100; D’ = 3.50 X 100 = 350
m/m. Further explanation, page 304.

Diameter of Cutter,

Price, Each
Module, Inches 4 i SRR e ol SO
m/m Carbon | High-Speed | Size of Hole Carbon High-Speed

Steel Steel Steel | Steel
1-2 1 3-4 134 7-8" or 22 m/m | $3.25 $4.75
3-4 13-4 1 3-4 7-8 or 22 3.25 4.75
i 134 13-4 7-8 or 22 3.65 5.25
11-4 17-8 2 7-8 or 22 3.90 5.60
11-2 2 21-8 7-8 or 22 4.20 6.25
13-4 2 21-8 7-8 or 22 4.40 6.65
2 21-8 2 1-4 7-8 or 22 4.90 7.00
214 2 1-4 2 3-8 7-8 or 22 5.20 7.65
21-2 21-4 2 3-8 7-8 or 22 5.50 8.10
2 3-4 2 34 2 3-4 1 or 27 5.70 8.65
3 27-8 278 1 or 27 6.00 9.50
3 1-4 27-8 278 1 or 27 6.15 | 9.75
3 1-2 27-8 278 1 () 5 7 6015 | 9.75
3 3-4 27-8 278 1 or 27 6.50 | 10.15
4 3 31-8 i or 27 6.50 11.00
4 1-4 3 31-8 ik or 27 0080 1830
41-2 3 5-8 3 3-4 114 or32 7.90 ‘ 13.50
4 3-4 3 5-8 3 3-4 11-4 or 32 7.90 | 13.50
53 3 5-8 3 3-4 114 or 32 7.90 13.50
5 1-4 3 5-8 3 3-4 11-4 or 32 8.30 ‘ 14.65
b 1~2 3 34 4 11-4 or 32 8.30 15.40
5 3-4 3 3-4 4 11-4 or 32 8.30 15.40
6 g8 L a1t My 1 onad | 8.60 | 16.35
vt 4 1-8 41-2 11-4 or 32 10.50 21.00
3 4 3-8 4 3-4 11-4 or 32 IE10E 5 2350
9 51-8 51-2 {11-2 or40 | 13.75 ‘ 28.50
10 5122 5 34 1112 or40 | 14.90 34.15
11 5 3-4 5 3-4 112 or40 17.00 37.00
12 5 3-4 | 5 3-4 11-2 or 40 | 21.25 44.75

~ Cutters for Vpitfles not gigx; in the above list made to order.
Eight cutters made for each pitch, page 292. List of Keyways, page
281.
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Metric Involute Gear Cutters

FOR USE ON
NO. 3 AUTOMATIC GEAR CUTTING MACHINES

Diameter of Cutter, sl
Module, Inohes’ . ‘ Size of Hole I?Sl(;e, v
m/m Carbon | High-Speed Carbon High-Speed
Steel ' B[ Steel Steel Steel
3-4 2 1-4 214 1” or 27 m/m $4.00 $5.70
1 214 214 1% 0r 27 4.00 5.70
11-4 2 3-8 2 3-8 15 or 27 4.25 6.00
11-2 21-2 21-2 1. or'27 4.50 6.65
13-4 21-2 21-2 Liore 20 4.75 7.00
2 2 5-8 25-8 1 or 27 5.25 7.70
214 25-8 2 5-8 1s tox 27 5.50 8.10
21-2 2 3-4 2 3-4 TSt o 2/ 5.60 8.30
3 27-8 2178 Lon 27 6.00 9.50
312 278 278 1 or 27 6.15 9.75
4 3 31-8 1 or27 6.50 11.00
41-2 31-8 314 I or 27 6.80 11.00
5 314 3 3-8 1 lor27 7.00 1205
51-2 3 3-8 31-2 I ‘or 27 8.00 13.50
6 \ 31-2 3 5-8 ion2d 8.00 14.65
FOR USE ON
NOS. 3H & 4 AUTOMATIC GEAR CUTTING MACHINES
| Diameter of Cutter, Pricer Each
Module, | Inches Size of Hole (R SIS S e Y
m/m Carbon = High-Speed | Carbon High-Speed
P Steel Steel = Steel Steel
11-4 234 | 234 1 1-4" or 32 m/m $4.50 $6.25
11-2 278 27-8 114 or 32 4.90 7.50
13-4 2 7-8 27-8 114 or 32 5.00 7.05
2 278 278 114 or 32 5.60 8.40
214 27-8 27-8 114 or 32 5.80 8.80
21-2 3 5 11-4 or 32 6.00 9.10
3 3 1-4 3 1-4 114 or 32 6.60 10.40
31-2 3 3-8 3 3-8 114 or 32 6.90 11.00
4 31-2 31-2 114 or32 7.00 11.50
41-2 3 5-8 3 34 114 or32 7.90 13.50
b 3 5-8 3 3-4 114 or32 7.90 13.50
51-2 3 3-4 4 114 or32 8.30 15.40
6 3 7-8 41-4 11-4 or 32 8.60 16.35
7 41-8 41-2 11-4 or 32 10.50 21.00
8 4 3-8 4 3-4 114 or 32 11.10 23.50

Cutters for pitches not given in the above list made to order.
Eight cutters made for each pitch. See page 292.
List of Keyways, page 281.
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Metric Involute Gear Cutters

FOR USE ON
NO. 5 AUTOMATIC GEAR CUTTING MACHINES

Diameter of Cutter, ‘ .
Module, __Inches Si £ Hol ,,,_“ECB’ Lach
m/m Carbon | High-Speed R Carbon | High-Speed
e Ui S T S Steel Steel
21-2 31-2 31-2 11-2” or 40 m/m | $6.60 $10.35
3 31-2 3 1-2 11-2 or 40 6.80 10.70
31-2 3 5-8 3 5-8 11-2 or40 7.50 12.65
4 3 34 378 11-2 or 40 a0 13.20
41-2 378 41-8 11-2 or 40 8.00 15.10
5 4 4 1-4 11-2 or40 8.00 15.10
51-2 41-8 4 3-8 11-2 or40 8.90 17.90
6 4 1-4 41-2 11-2 or40 8.90 17.90
G 4 5-8 4 7-8 11-2 or 40 11:75 24.15
8 5 514 11-2 or 40 12.40 26.40
9 | 51-8 51-2 11-2 or 40 13:75 28.50
10 51-2 5 34 11-2 or 40 14.90 34.15
11 5 3-4 5 3-4 11-2 or 40 17.00 37.00
12 5 3-4 5 3-4 11-2 or 40 21.25 44.75
FOR USE ON
NO. 6 AUTOMATIC GEAR CUTTING MACHINES
| Diameter of Cutter <
Module, Thcho E : | Prlcg. Each AR
m/m | Carbon ‘High-Speed | Size of Hole Carbon High-Speed
e | Steel 7\ Steel | Bl L Steels &I “Stesl i
3 4 4 13-4" or 45 m/m $7.40 $12.25
31-2 41-8 41-8 13-4 or45 8.10 13.50
4 4 1-4 4 1-4 13-4 or45 8.30 14.40
4 1-2 4 3-8 4 3-8 13-4 or45 8.60 16.00
5 4 3-8 4 3-8 13-4 ord5 8.60 16.00
51-2 41-2 4 5-8 13-4 or45 9.25 19.15
6 4 5-8 4 3-4 13-4 ord5 9.65 19.15
7 5 51-4 13-4 or45 12.40 26.40
8 53-8 55-8 13-4 ord45 13.00 30.40
9 5 5-8 57-8 13-4 or 45 14.75 . 32.25
10 57-8 6 1-8 13-4 or45 15.60 37.50
11 6 1-4 61-2 13-4 ord45 18.10 41.60
12 6 1-2 6 1-2 13-4 or45 22.50 49.65

Cutters for pitches not given in the above list made to order,
Eight cutters made for each pitch, see page 292.
List of Keyways, page 281.
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Improved
Stocking Cutters

For Involute Gears

By the use of these cutters, heavy cuts at
fast speeds and coarse feeds can be taken be-
cause of the easier cutting action produced.

The greater part of the cutting is performed
by the plain teeth, the stepped teeth project-
ing beyond the outline of the plain teeth only
enough to break up the chips.

Because of the smooth and easy cutting
action a minimum amount of power is con-
sumed in driving the machine.

iameter of er, | I
Dieteal Dxamei;dmsCuihi Hole, Price, Each
Pitch Carbon " High-Speed Inches Carbon High-Speed
Steel Steel Steel Steel
1 8 1-2 8 1-2 2 $57.00 $135.65
*1 1-4 7 3-4 7 3-4 2 48.00 | 116.65
*11-2 7 | 7 134 40.50 86.90
13-4 6 1-2 [ 6 1-2 134 30.35 63.75
2 5 3-4 | 5 3-4 11-2 20.25 43.75
21-2 o:1-2 5 3-4 11-2 13.90 33.15
5 4 3-8 4 3-4 11-4 10.10 22.50
4 3 7-8 4 1-4 11-4 7.60 15.35
5 3 5-8 3 3-4 11-4 6.90 12.50
6 3 3 1-8 1k 5.50 10.00
i 278 2178 il 5.15 8.75
8 2 7-8 217-8 1 5.00 8.50
* Made to order.
FOR USE ON

NO. 3 AUTOMATIC GEAR CUTTING MACHINES

Diameter of Cutter, S
Diametral Inches Hole, Keyway, P“qe’L
Pitch Carbon | High-Speed | Inches Inches Carbon | High-Speed

Steel Steel ol I | Steel | Steel

4 SEIe2 358 1 5-32 x 5-64 $7.00 $13.65

59 3 1-4 3 3-8 1 | 5-32x5-64 6.00 11:15

6 2 3 1-8 10| 1532 x5-64 5.50 10.00

7 278 27-8 1 | 5-32x5-64 5.15 8.75

8 | 278 27-8 1 | 5-32x5-64 5.00 8.50

Cutters for pitches not given in the above list made to order.
List continued on next page. List of Keyways, page 281.
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Improved Stocking Cutters
FOR USE ON NOS. 3 HEAVY AND 4 AUTOMATIC GEAR

CUTTING MAC HINES

Diameter of Cutter, .
Diametral 1 Inches Hole, Keyway, Prlce Ench
Pitch Carbon ngh Speed | Inches Inches Carbon Hth-Spe(-"d
‘ Steel Steel ‘ Steel Steel |
3 4 3-8 4 3-4 114 | 3-16x3-32 ‘ $10.10 | $22.50
4 37-8 41-4 11-4| 3-16x3-32 7.60 1535
5 3 5-8 3 34 11-4| 3-16x3-32 6.90 12.50
6 312 31-2 11-4| 3-16x3-32 6.00 10.50
7 3 3-8 3 3-8 11-4 3-16 x 3-32 5.90 10.00
8 | 314 | 814 [114| 316x3-32 | 5.60| 9.40

FOR USE ON NO. 5 AUTOMATIC GEAR CUTTING MAC HINES

Diametral |
Pitch

" Diameter of Cut Cutter, i
Diametral . Inches” = Hole, Keyway, & Pnc‘i’EiChii .
Pitch Carbon | High-Speed | Inches Inches Carbon | High-Speed
e 3 b ‘ Steel ‘ “Steel L Steel Steel!
S E GO il 123 3585316 $30.35 | $63.75
2 6 1-2 6 1-2 13-4 3-8 x 3-16 21.50 48.65
2 1.2 | “smig ‘ 61-8 |134| 38x316 | 14.60 | 36.50
3 53-8 5 5-8 13-4 3-8 x 3-16 12.00 29.40
4 458 | 434 13-4 3-8 x 3-16 8.65 18.15
5 438 1 438 |134| 38x316 7.60 | 15.00
6 | 4 1—4 A 13-4 3-8x3-16 7.30 | 13.40

| Diameter of Cu C'mler

Il’l(‘h?S Hole, Keyway,

Carbon | High-Speed | Inches Inches
_ Steel 7‘7 Steel . 5 e SIANALY)
5 34 5 3-4 11-2 5-16 x 5-32
5 1-2 S5 34 i 14-2 5-16 x 5-32
5 514 (112 5-16 x 5-32
414 41-2 |11-2| 516x532
4 414 [11-2 5-16 x 5-32
334 378 11-2 5-16 x 5-32
35-8 3 5-8 ‘ 11-2 5-16 x 5-32
3812 | 312 |112| 516x532

]

Tarhgn
| Steel

Price, Farh
Illbh gpccd
Steel

$20.25 | $43.75

13.90:( '33:15
11.40 | 25.40
7.90 | 16.90
7.00 | 14.10
6.70 [ 12.20
6.50 | 11.65
5.80 9.70

FOR USE ON NO. 6 AUTOM ATIC GEAR CUTTING MACHINES

List of Keyways, page 281.

Cutters for pitches not given in the above lists made to order.
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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 Hob
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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 run more quietly,
but the hob can be used from one end to the other without attention
other than shifting it endwise. This is not always permissible with the
unground hob, owing to slight distortion in hardening which may
appear at any 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.
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Spur Gear Hobs

The Spur Gear Hobs in the 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 than those
listed, the following data should be given:

Pitch of gear to be cut Diameter and length of hob
Size of hole and keyway Whether single or multiple thread
‘Whether right- or left-hand ‘Whether ground or unground

Whether hob should be of carbon or high-speed steel

Unless otherwise specified, Spur Gear Hobs are made with 14 1-2°
pressure angle and single threaded.

Outside Toni Size Size of | i’rice Each,
Pitch Diameter, ol of Hole, Keyway, High-Speed
Inches DoRCs Inches Inches Steel
1 10 3-4 15 21-2 5-8 x 5-16  On Application
1 1-4 8 3-4 12 2 1-2 x 1-4 $476.90
11-2 3 10 2 1-2 x 1-4 333.75
13-4 71-4 9 2 1-2 x 1-4 273.70
2 5 3-4 8 11-2 3-8 x 3-16 168.65
2 1-4 5 1-4 71-2 11-2 3-8 x 3-16 140.50
21-2 o i 11-2 (3-8 x 3-16 123.20
2 3-4 4 34 6 11-2 [3-8 x 3-16 99.10

Prices of Ground Hobs on application.
Hobs for pitches not given in the above list made to order.




xl)eed

813
Stee!

Price, Each,

High-S

........

LBV VLBV VLLLVLVVOCY
Dn DD DT T LD DT T
LTI B T e o B e B T I B B B

L S W e 0 15 8 e e 1 e W B s 6 B B B M e B B |

L,lni.llxlm.llrlxall/mt.l.klmaklrlma%ATi._

R L i e ogt ] Tt ot Ll ety Bt Y

1
sl el el lallp ire iyl ol L LD

L e B e B o B B B B B B B B s M W B B B Y

Rt il et B B s B R B

1 i RS Y et | =3
33333333333333333333

1 1-4 Inch Hole

Length
Inches

filos

BROWN & SHARPE MFG. CO.

Spur Gear Hobs (continued)

Diameter,
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Spur Gear Hobs (continued)
1-2 Inch Hole

Pitch D Length, i ol B s
; Tuches " Inches dnches ke Gtoel
24 11-4 11-4 1-2 1-8 x 1-16 $16.25
26 11-4 114 12 1-8 x 1-16 16.25
28 114 11-4 1-2 1-8 x 1-16 16.25
30 11-8 11-8 1-2 1-8 x 1-16 16.10
82 11-8 11-8 1-2 1-8 x 1-16 16.10
34 11-8 11-8 1-2 1-8 x 1-16 16.70
36 11-8 11-8 1-2 1-8 x 1-16 16.70
38 11-8 11-8 1-2 1-8 x 1-16 16.70
40 11-8 11-8 1-2 1-8 x 1-16 18.00
42 11-8 11-8 1-2 1-8 x 1-16 18.00
44 11-8 11-8 1-2 1-8 x 1-16 18.00
46 11-8 11-8 1-2 1-8 x 1-16 19.30
48 11-8 11-8 1-2 1-8 x 1-16 19.30
50 11-8 11-8 1-2 1-8 x 1-16 19.30

Prices of Ground Hobs on Application.

Hobs for pitches not given in the above list made to order.

Worm Gear Hobs

We usually make the outside diameter of Worm Gear Hobs larger
than that of the worms by an amount equal to two standard clearances
for the pitch in question.” To this is also added a sharpening allowance
so that the hob will give a reasonable amount of service without having

its pitch diameter reduced to less than that of the worm.
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Worm Gear Hobs

(Continued)

Many worms are cut with double angle milling cutters, but it will
be found that the shape of the space produced will 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:—
In ordering Worm Gear Hobs the following data should be given:

Outside diameter and length of worm. Lead. Axial pitch. Number of
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 whose threads make an angle of 72 degrees or more with the axis
can be made with straight grooves. Such hobs are simple to sharpen and
can usually be produced more cheaply if only a single hob is required. If
the hob is to be used extensively, or if the best possible job is wanted, it
may be advisable to use spiral grooves, 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 grooves are used one edge be-
comes an acute angle, 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.
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The Sizing and Cutting of Gears

Diameter, when applied to gears, is always understood to mean the
pitch diameter.

Diametral Pitch is the number of teeth to each inch of the pitch dia-
meter.

Example. 1f a gear has 40 teeth and the pitch diameter is 4 inches,
there are 10 teeth to each inch of the pitch diameter and the diametral
pitch is 10, or, in other words, the gear is 10 diametral pitch.

Diametral Pitch required, circular pitch given. Divide 3.1416 by the
circular pitch.

Ezxample. 1f the circular pitch is 2 inches, divide 3.1416 by 2, and
the quotient, 1.5708, is the diametral pitch.

Diametral Pitch required, number of teeth and outside diameter given.
Add 2 to the number of teeth and divide by the outside diameter.
Ezample. 1f the number of teeth is 40, the diameter of the blank
is 1015 inches; add 2 to the number of teeth, making 42, and divide by
1014; the quotient, 4, is the diametral pitch.

Circular Pitch is the distance from the center of one tooth to the center
of the next, measured along the pitch line.
Erample. 1If the distance from the center of one tooth to the
centre of next tooth, measured along the pitch circle, is 14 inch, the
gear is Y% inch circular pitch.

Circular Pitch required, diametral pitch given. Divide 3.1416 by the
diametral pitch.
Lrample. 1f the diametral pitch is 4, divide 3.1416 by 4, and the
quotient, .7854 inch, is the circular pitch.

Number of Teeth required, pitch diameter and diametral pitch given.
Multiply the pitch diameter by the diametral pitch.
Example. 1f the diameter of the pitch circle is 10 inches and the
diametral pitch is 4, multiply 10 by 4, and the product, 40, will be
the number of teeth in the gear.

Number of Teeth required, outside diameter and diametral pitch given.
Multiply the outside diameter by the diametral pitch and subtract 2.

Erample. If the whole diameter is 1014 inches and the diametral
pitch is 4, multiply 10%5 by 4, and the product, 42, less 2, or 40,
1s the number of teeth.

Pitch Diameter required, number of teeth and diametral pitch given.
Divide the number of teeth by the diametral pitch.

Ezample. If the number 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 Diameter or size of gear blank required, number of teeth and
diametral pitch given. Add 2 to the number of teeth and divide by
the diametral pitch.

Ezxample—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. Divide the circular pitch
by 2, or 1.57 by the diametral pitch.
Ezxample—1f 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,
1s the thickness of tooth.

Whole Depth of Tooth required. Divide 2.157 by the diametral pitch.

Ezample.—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.
Example—If the circular pitch is 2 inches, the whole depth of
tooth is .6866 X 2 inches, or 1 3-8 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.
Ezample.—If 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, 8 inches, is the
center distance.

Measurement of Gears

We call attention to the following tools that have been developed by
us to facilitate measurements in connection with the cutting and sizing
of gears:

Vernier Caliper No. 573, for determining accurately the depth of gear
teeth. Page 128.

Gear Tooth Verniers Nos. 580 and 581, for accurately measuring the
thickness at pitch line or the chordal thickness of gear teeth and the
distance from top of tooth to the chord. Page 131.

Depth of Gear Tooth Micrometer No. 249, for scribing a line on
gear blanks to indicate accurately 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 Diametral 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. 1 Table No. 2

Diam- Circular | Diam- | Circular Circular Diam- | Circular Diam-
etral Pitch, etral Pitch, Pitch etral Pitch, etral
Pitch Inches Pitch Inches Inches Pitch Inches Pitch
11-4 | 2.5133 11 .286 2 1.571 3-4 4.189
11-2 | 2.0944 12 262 17-8 1.676 | 11-16 4.570
13-4 | 1.7952 14 224 13-4 1.795 5-8 5027
2 1571 16 .196 15-8 1.933 9-16 5.585
21-4 | 1.396 18 eSS 11-2 2.094. 1-2 6.283
D =251 1257 20 157 17-16 | 2.185 7-16 7.181
23-4 | 1.142 22 143 13-8 2.285 3-8 8.378
5 1.047 24 13T 15-16 | 2.394 5-16" | 10.053
1311-2 .898 26 121 11-4 2513 1-4 12.566
4 S 28 112 13-16 | 2.646 3=16 1 116.755
59 628 30 .105 11-8 2.793 1-8 201150
6 524 S2 .098 11-16 | 2.957 1-16 | 50.266
7 .449 36 .087 1 3.142

3 393 40 .079 15-16 | 3.351

9 .349 48 .065 7-8 3.590
10 314 | .- 13-16 | 3.867

According to the 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, etc. The number of teeth and the pitch for
which a cutter is adapted are also marked on each.

No 1 wﬂl cut gears from 135 teeth to a rack
55 to 134 teeth

oc»qoxm-?-ww

“c 13

35
26
21
17
14
12

‘e

54
34

13
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If a cutter is wanted for a gear of 40 teeth of 8 pitch, then the cutter
required would be No. 3 of 8 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 of these 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 minutise 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 centers of
two gears running 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 | Depthtobe | Thouaoss | o b of | Depthtobe | Thicknoss,
Cittger | “ut 1o Gear, Pitch Line, || Catier AL e Pitch Line,
114 1.726 12257 'Y 196 143
115 1.438 1.047 12 180 131
134 1.233 .898 14 154 112
2 1.079 785 16 135 .098
2y .959 .698 18 120 .087
2 .863 628 20 108 .079
234 784 59 & 2 .098 071
5 719 524 24 .090 .065
3y .616 449 26 .083 .060
4 539 .393 28 077 .056
5 431 314 30 072 .052
6 360 262 32 .067 .049
7 .308 224 36 .060 044
8 200 196 40 .054 .039
9 240 1775 48 .045 .033
10 216 157
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Tooth Flanks Undercut

Fig. 2

T is well known that involute gears can be made of different systems

or of different angles of obliquity or pressure. In the system proposed
by Professor Willis in 1838, which we adopted in 1864, the angle 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 greater
angle of pressure. 1f, however, a gear or pinion has less than 12 teeth,
this angle may cause their flanks to be undercut and in consequence
weak, in order to clear the faces of an engaging gear. The cut of a seg-
ment of a gear of 10 teeth, 4 diametral pitch, Fig. 1, illustrates this
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 heavy work may require a greater angle of pressure
than 14 1-2°, if they are to run with a pinion of less than 12 teeth. If a
different angle is required, special cutters will have to be made at an
extra cost.

Fig. 2 shows a section of a gear 10 teeth, 4 pitch. The angle of pressure
is 22 1-2°. The greater strength of the tooth flanksin this figure is readily
seen. The angle cannot be much more than 32° and have the addendum
of the ordinary height, which is equal to the module.
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Comparative Sizes of Gear Teeth
INVOLUTE
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Comparative Sizes of Gear Teeth
INVOLUTE (Continued)




BROWN & SHARPE MFG. CO. 2323

Bevel Gears

THE curve of teeth in bevel gears, when correctly formed, changes
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 correct form at the outer part of the face of the 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

. A : through twice owing to the necessity
of making the thickness of the cutter
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, it must 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-

SPUR
WHEELS

eccetestn PITCH DIAM. poccsait >
r<ieiNeeeeen s OUTSIDE DIAM.

el LARGEST PITCH DIAM. ....... -
¢ i

BEVEL / ter,” ‘“‘outside diameter,” “largest
\?IAP:TE'?LES pitch diameter,” “length 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 cutter will answer for both; but
where one gear has a greater number
of teeth, or differs 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.

-----.LARGEST PITCH DIAM_....

P.I.ARGESY P. DIAH,!

; i
<. LARGEST PITCH DIAM. —..zi
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Formulas for Determining the
Dimensions of Gears by
Diametral Pitch

Let P denote the diametral pitch, or the number of teeth to one inch of
diameter of pitch circle.

“ D" ¢ diameter of pitch circle.
“D “ “ whole diameter.
1 Larger
“ D' “ bottom diameter.
Gear
“N “ ‘“ number of teeth. These
R RSy elacity: gears
“d"  “ diameter of circle. run
$nd *“ “ whole diameter. together
St k Smaller
SR B bottom diameter.
‘e ‘“ ‘e Gear
n number of teeth.
Gl VRt ety el O Gl by
“a  “ distance between the centers of the two gears.
“b “ * number of teeth in both gears.
{iity “ ““ thickness of tooth or cutter on pitch circle.

“ D” * * working depth of tooth.
sl *“ “ amount added to depth of tooth for rounding the cor-
ners and for clearance.
“ D” + f denote the whole depth of tooth.
“ m denote the constant 3.1416.
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
are for 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 1 and 2.
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Formulas for Determining the Dimen-
sions of Gears by Diametral
Pitch for a Single Gear

Formulas. Ezamples.

el PR R e e i !
R e R e . 2
D’_%ﬁg—“gﬁf;z:ﬁ e 3
o e R e 4

IN =PI =1 2567 = 2 L T S e :
N=PD—2=12X6.166—2,0r 12 X 62-12—2 = 72

.
p-Nt2_T42 166006212 . .. ... 7
2 2
D=D'+2=6+3,0r6+.166=6166 . . .. ..... 8
v N—2314 722314
prr N 288 2201 _5gg7 e 9
DV = 1 Sl 2T o £ n 6,166 = 8596 = BEOTH .y o 10
=
% 1'%7 - 11";7 S AR B N e S S A e 11
D" = % & 125 Bk ey eR Ol LR e B s 12
= = % A Pl L AU SIE R h T SR 13
o el P R e e it 14
P= T 3—%16 ¢ Aamaei o WOlron o B AR B D 15
A oL UL PR s R NSO IRl L e Ll 5 - S 16
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Formulas for Determining the Dimen-
sions of Gears by Diametral
Pitch for a Pair of Gears

Formulas. Ezamples.

D@ P ol g qE L ygn 00 L S PN 17
=vb+VV=ﬁ3>Q=36 ................. 18
B ol o M Sl ey s 19
n=¥=22~1=36 .................. 20
N—vb;’\, 1083X2=72 ................. 21
n IL1\?E=]2X26>L1=36 .............. 22
Ve bl et Bl o O S T T N 23
v=NTV=723>6“=2 .................. 24
v=P—]n)'X_12 ng3¥1=2 ................ 25
D:za]\i%%=m"il>38(72+2)=6.166 ..... CERE e
=2L(“b+2)=2><4'5§é36+2>=3.166 ...... e ey
a=»2%=2]>2812=4.5..,... .......... .. 28
D'=Vii—v=2><4‘;35~3=6 ............... 29
dl:viilv =m;il = B ST T AR e SR 30
Rt s S 31
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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-
pletely equipped Gear Department for serving our many customers.
With this equipment we can furnish to your order:

Spurs Gears to 72" in diameter.

Planed Bevel Gears to 18 in diameter (either the straight, angular
or spiral type).

Spiral Gears to 36" in diameter.

Worms and Worm Gears.

Racks, Clutches, etc.

Our experience in the manufacture of gears extends over fifty years,
the benefit 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 Motor 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.

We were 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. We 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 two pages for necessary
data in ordering spur and bevel gears.
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Instructions for Ordering Spur Gears
Always send drawing when possible

In ordering Spur 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

=Y

gears are to run

“I0JPUIeIq YI3id

To be used for pattern, or not

2

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

will save much delay in filling orders.
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Instructions for Ordering Bevel Gears

>
BACKING.

E N

E =
When ordering Bevel Gears please give the following information:
Pitch or if preferred, give diameter of pitch circle.

Number of teeth in gear.

Number of teeth in pinion.

Diameter of Hole in gear, A.

Diameter of Hole in pinion, a.

Backing for both gear and pinion.

Width of face, C

Diameter of gear hub, D.

Diameter of pinion hub, d, if these dimensions are of importance.

Distance from center of pinion shaft to end of gear hub, E.

Distance from center of gear shaft to end of pinion hub, e.

Keyway or set screw, and size.

Material to be used.

To be used for pattern or not?

Does the pinion drive or is it driven? £

Unless otherwise specified, face and ends of hubs only will be finished
and stock will be left on ends of hub for fitting.
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Cutter Arbors

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

Style G
[ 1L of
No. of ¥:,gf Dlam Shﬂ:ﬁfllér l%?&gned Styl Machines Pric
Arbor Shg nl: Arbor, to Nut, | Sleeve, Bl ‘ where used 20
Inches | Inches | Inches |

| 501 10 78D 113-16| F $27.50
502 10 1 12 113-16| F Nos. *1-*1A-2-| 27.50
503 10 11412 113-16| F 2A-Univ. M. M.; [ 27.50
504 10 7-8 | 17 113-16| F 1-1B-2-2B- 1Y—2Y 29.00
505 10 1 117 113-16| F Pl. M. M. 29.00
506 10 114 | 17 113-16| F 29.00
504A | 10 7-8 | 17 ‘ 113-16| G 33.00
505A.| 10 |1 17 |113-16| G | {No.21 Auto. M. M. | 33.00
506A | 10 114 |17 -113-16 | G 33.00
510 11 7-8|161-4 | 21-16 G 33.00
i1 11 1 1614 | 21-16 G 33.00
512 11 114 (1934|21-16 | G | |Nos. 3-3A Univ. | 35.00
513 Lk 11-2|1934 | 21-16 G M. M.; Nos. 2B | 35.00
514 15 7-8 | 20 21-16 G Hy.-3-3B-13B PL. | 34.00
515 11 1 22 21-16 G M. M.; 33 Auto | 36.00
516 ik 114 | 24 21-16 G M. M. 37.00
b7 11 11-2 | 24 21-16 G 37.00
520 12 ) 22 25-16 G 36.00
521 12 1141|2634 |25-16 G 3A Hy.-4A Univ. | 38.50
522 12 11-2 | 2634 | 25-16 & M. M.; 3B Hy.- | 38.50
523 12 1342634 |25-16 G 4B Pl. M. M. 39.00
530 14 1 25 29-16 G 39.00
631 14 114 |29 29-16 G 41.00
532 14 11-2| 29 29-16 G 41.00
533 14 13-4 |29 29-16 G Nos. 4A Hy. Univ. | 42.00
534 14 2 29 29-16 G M. M.; Nos. 4B | 42.00
535 14 |1 30 29-16 G Hy-5B Hy. PL | 41.00
536 14 114 | 35 29-16 G M. M. 43.00
537 14 |11-2|35 29-16 G 43.00
538 14 | 13435 29-16 G 45.00
539 q4502 89 29-16 G 45.00

*With or without Back Gears.

Standard Tapers and Taper Holes, page 234.
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Cutter Arbors

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

Style E \
. Length Diameter of |
; 4 | Diameter Shoulder Harden: 3
NA?hgtf Taggs(})lgnk Oti;?cli]be(;r' lt;ol‘\lluf? Sleevee,d Style Price
3 Inches | Inches
04 16 1-2 1 g A $6.75
05 7 1-2 S gt A 125
07 9 5-8 4 Sh A 8.00
08 9 7-8 514 b A 8.75
09 9 it 514 s A 8.75
010 9 5-8 8 i A 1175
011 9 7-8 8 gyl A 11:75
012 9 1 8 o o A 11.75
1 10 5-8 4 LI A 8.75
6 10 7-8 514 3o A 11.00
i 10 1 514 o A 11.00
9 10 114 514 s A 11.00
10 10 7-8 8 SR A 13.50
11 10 1 8 5 A 13.50
13 10 114 8 N, A 13.50
40 10 7-8 12 113-16 B 21.00
41 10 1 12 113-16 B 21.00
43 10 114 12 113-16 B 21.00
44 10 7-8 17 113-16 B 22.00
45 10 et d 17 113-16 B 22.00
47 10 114 17 113-16 B 22.00
53 10 1 14 1-2 113-16 D 22.50
59 10 114 14 1-2 113-16 D 22.50
15 1) 7-8 10 1-4 S A 16.00
16 11 1 10 14 A 16.00
18 11 114 10 1-4. S A 16.00
48-A 11 7-8 161-4 | 2116 C- | 2180

Standard farpg'éndiTap;IToles, page 234.
List continued on next page.
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Cutter Arbors

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

(Continued)
o Length Diameter of
D R | Sholieif et Sl e S S
i Inches Inches

49-A 11 I 18 21-16 @ $27.50
51-A 11 11-4 20 1-2 2 1-16 (6 30.00
52-A 11 11-2 20 1-4 21-16 C 30.00
35-A 11 7-8 16 1-4 2 1-16 E 30.00
36-A 11 1 16 14 2 1-16 E 30.00
38-A i 114 19 3-4 2 1-16 E 31.50
39-A 11 11-2 19 3-4 2 1-16 E 31.50
19-A 11 7-8 20 2 1-16 E 31.50
20-A 11 il 22 2 1-16 E 33.50
22-A 11 11-4 24 2 1-16 E 35.50
23-A 11 11-2 24 2 1-16 E 35.50
65-A 11 1 22 2 5-16 E 33.50
66—-A 11 11-4 26 3-4 2 5-16 E 36.00
67-A 11 11-2 26 3-4 2 5-16 E 36.00
68-A it 13-4 26 3-4 2 5-16 E 36.00
69-A 12 1 25 29-16 E 36.00
70-A 12 114 29 2 9-16 E 36.00
71-A 12 11-2 29 2 9-16 E 36.00
71 1-2-A] 12 13-4 29 2 9-16 E 36.00
72-A 12 2 29 2 9-16 E 36.00
75-A 12 1 30 2 9-16 E 37.00
T6-A 12 11-4 35 2 9-16 E 38.50
77-A 12 11-2 35 2 9-16 E 38.50
78-A 12 13-4 35 2 9-16 E 38.50
79-A 12 2 39 2 9-16 . E 38.50

Standard Tapers and Taper Holes, page 234.
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Fly Cutter Arbors

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

& . Square
Machine: | i
rArboor Shgr?ll; whé]r:: :xr:;sd i i ‘ Il;g}lf,’s Lrice d
= *1—*1A—2-2A Univ. M. M.; *1-1B-2-2B) | :
590-1. 10 ‘{Pl M. M.; 21 Auto. M. M. 34 | $22.00
e [3-3A Univ. M. M.; 3-3B-13B P1. M. M..;
991 | 11 Ko &'Vert. Sp. M. M.; 33 Auto M. M. j| 3% | 25.50
: 3A Hy.—4A Univ. M. M.; 3B Hy.-4B Pl
ae ‘ 12 M. M.; 3 Vert, Sp. M. M. R | =00
503 | 14 g;[\ I;/[y Univ. M. M.; 4B Hy.-5B Hy. Pl | 34 38.00
~ #With or without back gears. Price includes tool with 1-8” radius.
For use on Brown & Sharpe Milling Machines
having Threaded-Nose Spindl
Styl e A e L
The hole in the head is 3-4” square.
No. of Arbor [ S{yle NoiofiTaipe'r T7 747 jPE
110 A 10 $11.75
112 A 11 14.75
113 A 2 16.00

~ Price includes tool with 1-8” radius.
Screw Slotting Cutter Arbors

These arbors are for use with Screw
Slotting Cutters and are adapted for use
on Centers. The following sizes are car-
ried in stock: 3-8, 1-2”, 5-8'/, 3-4”,
7-8", 1”. Price each, $6. 75.

They are also made with No. 7 Taper Shank for use on the Screw
Slotting Machine and can be furnished at short notice.

Screw Slotting Cutters, pages 286 and 287.
Standard Tapers and Taper Holes, page 234.




334 BROWN & SHARPE MFG. CO.

Screw Arbors

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

D f
III?bo(;f ]r;‘:p:rf ‘ j]{?ci%;: f(;];h(}rﬁ?;ier Machines where used Price
1 #]1—*1A—2-2A Univ. M. M.;
st e | 1 ‘ 1L | B 5 9B 1Y.2Y PL; 51 b $12:00
1552 10 ‘ 10 R e | 12.00
= 3-3A Univ. M. M.; 2B Hy.
T??i ik ‘ {(OHL{ “3°3B-13B PL. M.M.; 2and 5 }g'gg
S f % Vert.Sp.M.M.;33 Auto M.M. :
\ \ 3A Hy—4A Univ. M. M.;
555120 it 10,L [{3B Hy-4B Pl. M. M.; 3} 18.00
\ Vert. Sp. M. M. \

556 1| A A8 I 10,1 ‘{%BHﬁyUEivﬁ/[ M.; 4B HY}‘ 20.00
e ‘ ‘ 3-3A Univ. M. M 2B Hy. =
AR S L |{-3-3B-13BPLM.M.;2and5| 17-00
B ‘ A 2 Vert.Sp.M.M.;33 AutoM. M. | 17:

s 3A Hy—4A Umv M. M;
559 | 12 114 | 8L |l58 Hy 4B PL M. M; 3. 1300
{560 | 12 | 114 | 8 R ||Vu &0 M. M. | 18.00
561 14. 114 | 8,L 4A Hy. Univ. M. M.; 4B 20.00
T kT (S A Hy—SB Hy. PL. M. M. - 20.00
‘ ‘ 3-3A Univ. M. M.; 2B Hy.
S R e L AE Pl M M Dand 5 1,00
2 » B 1| Vert.Sp.M.M.;33AutoM.M.| | 17
‘ 1 3A Hy.-4A Univ. M. M.;) |
565 G2 e T 1O O, | 18.00
A TR TR {gg%‘[’ e 3Vert} 18.00
5 e g s o, 1A Hy. Univ. M. M.; 4B] 20.00
15680 14 ST 15 Mg i Hy-SB Hy. Pl. M. M. | 20.00

*With or without back gears.
FThese Arbors are not carried in stock, but can be furnished at short notice.

Standard Tapers and Taper Holes, page 234.
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Screw Arbors

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

Style B
Style D.—Similar to Style C, but has threaded hole in end for draw-
ing-in bolt.
_In ordering, state whether Right- or Left-Hand Arbors are wanted.

No. of Arbor | No. of Taper DxauI]!.]gf‘/:srbor, Thread Style Price
120 7 3-8 20, L A $3.75
122 9 1-2 16, L. A 5.00
128 10 i) 10, L. B 9.75

1129 10 1 10, R B 9.75
130 1 1 10, L B 11.00
*131 10 1 10, L. D 9.75
*$132 10 I 10, R D 9.75
133 11 1 10, L [5G 12.75
1134 | Tl 1 10, R (&5 12.75
135 2 1 10, L C 16.00
138 141 1 10, L D 12.75
1139 11 1 10, R D 12.75
142 11 ‘ 114 8, L & 14.00
143 11 | 11-4 8, R (& 14.00
146 % 4 i & | 11-4 8, L D 14.00
1147 1l ‘ 11-4 8, R D 14.00
150 12 11-4 8, L @ 16.00
151 12 114 8, R @ 16.00
154 12 11-4 8.1 D 16.00
65 12 11-4 8, R D 16.00
158 1) 1 1-2 8, L (£ 14.00
1159 11 11-2 8, R & 14.00
162 11 11-2 8, L D 14.00
1163 1] 11-2 8, R D 14.00
166 12 11-2 8, L C 16.00
167 12 11-2 8, R C 16.00
170 12 11-2 8, L D 16.00
Al 12 11-2 ‘ 8, R D 16.00

*Does not have clutch drive. 5
TThese Arbors are not carried in stock, but can be furnished at short notice.

Standard Tapers and Taper Holes, page 234.
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Arbors for Shell-End Mills

Style A

Style B
| ¥ [ N % i T
Notaf No. ottt Diameter Diametfgr Mllls | i
Kehise ; Tiper ofI g (;-l}‘)g, Arborl)lhcﬂ}e;l ake, Style | Price
e 12 | 114t011-2 A $8.00
90 | 9] 3-4 1 9-16 to 2 3-16 A 800
91 9 i 214to3 wii o
92 9 1> Tt B | 8.00
93 9 1> 114to11-2 A 8.00
9 | 10 3-4 19-16 to 2 3-16 A 9.25
O5Ras Hia () 1 214 to 3 AP 055
96 9 3-4 1 9-16 to 2 3-16 B 48700
105 9 1 | 214103 B 8.25
97 10 34 | 19-16 to 2 3-16 B 9.25
98 10751 ¥ 21-4t03 B 9.75

Machines Where Used

Arbor No. 89 on No. 1 Vert. Sp. M. Att.; No. 1 Comp. Vert. Sp. M.
Att.; No. 1 Univ. M. Att.

Arbors Nos. 90-91-92-93-96-105 on Nos. 00-0-0Y Plain Mill. Ma-
chines; No. 2 Vert. Sp. M. Att.; No. 2 Comp. Vert. Sp. M. Att.; Nos.
2-3-4 Univ. M. Att.

Arbors Nos. 97-98 on Nos. *1-*1A—2-2A Univ. M. M.: Nos. *1-*1B-
2-2B-1Y-2Y Plain and 21 Auto. M. M.

*With or without Back Gears.

In ordering, state whether Arbor is for Right-or Left-Hand Mill.

Style A Arbors can be used on larger machines by the use of collets.
Collets, listed pages 338 and 339.

Morse Taper furnished when desired.

Standard Tapers and Taper Holes, page 234. List of Mills, page 273.
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Arbors for Face Milling Cutters

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

No. of No. No. Machines .
Arbor ghaaprfl!(‘ f'(I)‘?ll\)/firll‘ where used : Price
580 | 10 14 *1-*1A-2-2A Univ. M. M.; *1-*1B-2-2B $20.00
Pl. M. M.; 21 Auto. M. M. Al
og il 14 |{3-3A Univ. M.M.;3-3B-13BPl. M. M.;2-5 20.00
Vert. Sp. M. M. 33 Auto. M. M. st
582 12 | 14 [[3A Hy.4A Univ. M. M.; 3B Hy.-4B Pl 300
M. M.; 3 Vert. Sp. M. M. 2
583 | 14 l 14 1A Hy. Univ. M. M5 4B Hy-58 Hy. PLY 5 g

*With or without Back Gears.

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

Style D. Similar to Style C, but no threaded hole.

Price

No.of Arbor | NopglTiper | Nooffsp | style
79 10 10 A $14.00
82 11 12 A 18.00
8l 11 12 B 18.00
80 11 10 c 21.50
83 11 12 c 21.50
87 12 12 0 21.50
84 11 12 D 21.50
85 12 12 D 21.50
40 12 10 C 2500
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Collets

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

Mark | o | Inside | Styl o Machines wh d | T
ar! side . chines where use rice
= Taper Taper | °¥'° gﬂ:gﬁ;ﬁ* % |
AA 7 4 1 5-16 | (1 High-Speed Milling Att. $4.25
EF 10 5 2 |21-16 || t1-71A-2-2A Univ. M. M.; 7.50
BB 10 7 2 |11-4 +1-t1B-2-2B P1. M. M 21 8.25
FF 10 9 2 |11-4 ||Auto. M. M.; 1 Vert. gp 8.25
(M. M.; 1H Vert. Sp. Att.
QQ 11 7t iR 9.00
O 11 9 2 1-4 ||3-3A Univ. M. M.; 2B Hy. 10.50
GO 11 9 5 E2 -3-3B-13B P1.M.M.; 2-5 Vert. ; (14.00
GH 11 9 b= Sp. M. M.; 33 Auto. M. M. 2H | (14.00
PQ 11 10 5 (134 (|-3-4-5 Vert Sp. Att. 14.00
SS 12 9 2 7-16 |(3A. Hy.—4A Univ. M. M.; 3B ) |12.50
ST | 12| o | 5 |11-4 |{Hy—4BPL M.M.;3 Vert. Sp. }[14.00
opP 12 10 5 |11-2 |(M.M.;3H Vert. Sp. M. Att. 14.00
4A Hy. Univ. M. M..; 4H-5H
TU | 14 9 5 |11-4 [{Vert. Sp. M. Att.; 4B Hy. 15.00
_5B Hy. PL. M. M.
3A Hy.—4A Univ. M. M.; 3B
*AB 12 11 6 |13-8 |{Hy.-4BPl. M. M.; 3 Vert. Sp. (35.00
M. M.; 3H Vert. Sp. M. Att.
4A Hy. Univ. M. M.; 4B Hy.
*CD | 14 12 6 (118 |{-5B Hy. Pl. M. M.; 4H-5H}|45.00
Vert. Sp. M. Att. J
*Will permit arbors D and E for Threaded-Nose Spindle to be used with Taper-Nose
Spindle. TWith or without Back Gears.

Standard Tapers and Taper Holes, page 234.
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Collets

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

Style 2 Style 3

Style 1A. Similar to Style 1, but designed for shanks without tenons.
Style 2A. Similar to Style 2, but no threaded hole. Style 3A. Similar to
Style 3, but no threaded hole.

| Mark | Qutside | Inside | Style | Collet to Spindle, Diam. Threaded Hole,| .

7Taper7i7Taper » o Inches o Inches e ol
A 7 4 1A 19-16 : | $4.25
J 7 4 2 5-16 H. 4.25
N 7 5 1A 25-16 4.25
R 7 5 2 3-4 | 4.25
C 9 5 1A 21-8 [& 95378
D 9 5 1A 3-4 5.25
K 9 5 2 3-8 5.25
KK 9 7 1 3-4 6.75
RR 9 7 5 7-8 6.75
EE 10 5 1A 2'1-16 7.50
DD 10 7 1 258 7.50
E 10 % il 15-8 7.50
BB 10 7 > 11-4 8.25
7 10 7 2A 1o 7.50
F 10 9 1 1 8.25
FF 10 9 2 1y 8.25
Q 11 7 1 13-4 9.00
G 11 9 1 238 9.75
[0) 11 9 ) 1-4 10.50
H 11 9 3 15-8 12.50
GG 11 10 3A 1-2 | 12.50
SS 12 9 2 7-16 | 12.50
I > 9 3A 111-16 18.00
v 12 10 2 7-8 13.00
P 11 10 1 138 13.00
PP 12 10 3A 111-16 | 18.00
LAY 12 11 o 17-8 | 13.00
ity 12 11 3A 111-16 | 1800
UU 12 9 3 111-16 18.00
WW 14 10 2 7-8 18.00
W 14 11 2 7-8 ‘ 18.00
wVv 14 12 2 7-8 18.00
XX 16 11 2 7-8 37.00
X 16 12 5 7-8 37.00
vV 18 il 2 7-8 1, 44.00
Y 18 14 2 7-8 i 44.00

Standard Tapers and Taper Holes, page 234.
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Spring Chucks for Milling Machines

Can be used on Machines with either Taper- or Threaded-
Nose Spindle

This Chuck is found convenient for holding wire, small rods, straight
shank drills, mills, etc.

The Collet Holder 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.

No. of| No. of | Hole [R'ndColl. Furn.

0.0 S g A S t
Qutside | Through, . Machines where used Size, Price

Chuck Taper | Inches ‘ No. ‘

Inches

e I O'and'T Vert:Sp. Att. : RS i
L30T S0 L Chin and L Uity NI Ake g W T8 - 1000

: " 00-0-0Y PL. M. M. 1 \

i 9 1-2 11 6 Univ. Index Centers \f 0005, 916 | 1880
#1-*1B-1Y-2-2B-3Y PL; and

154 | 10 | 2132 | 2L Auto. M. M. 3-8 | 20.00

1 Vert. Sp. M. M.
10”” and 12’ Pl. and 10"’ Univ.
Index Centers

i 2A Hy.-3-3A Univ. M. M.
{

*1-*1A-2-2A Univ. |
10
|

12" and 14/’ Univ. Index Cent.

2 Hy.—2B Hy.-3-3B-13 BFL. ;21| 5-8 | 21.00

2 and 5 Vert. Sp. M. M. 33
Auto. M. M.

3A ?y.—élA Univ. 1\1/{/[ M. L

3B Hy.—4B Pl. M. M.

12 1-2”” and 15 Univ. Index 21| 58 | 24.00
Centers; 3 Vert. Sp. M. M. ‘J

4A Hy-4B Hy.-5B Hy. Pl."} 5

158 12 (1

160‘ 14 |1

5-8 | 26.50

*With or without back gears.

Standard Tapers and Taper Holes, page 234.
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Spring Collets

For use with Spring
Chucks for Milling

Machines

No. 00, for Chucks Nos. 150 and 152, Round, 1-16” to 1-2" by Price

64ths. . Skt . $4.00
Square or Hexagonal made o order. . e i 800
No. 10, for Chuck No. 154, Round, 1- 16” 3- 32" to 5 16“, by
64ths; 11-32/10'1-2" by 32nds; 9-16,5-87 .. . . o . 4.75
Square, 3-16” and 1-4”.. SRR e L e 1)
Hexagonal, 3-16"/, 1-4”, and 5 16" 8.00
No. 21, for Chucks Nos. 156, 158, and 160 Bound 1-8” to 21-32"
by 32nds; 11-16”" to 1”, by 16ths. . s 52D
Square, 1-4”, 5-16", 3-8”’, and 7-16” S s Wi b | BE25
Hexagonal, 1-4”, 5-16", 3-8’’, 7-16", and ] 2” ............... 8.25
Other sizes made to order.
Collet Blanks

Price includes Turning Plug and Knockout Key.

D{;x;::r, Lengti};c()h\é:r AlL No. of Taper Hole Price
3-4 514 4 $4.20
11-8 8 1-2 5 5.60
15-8 10 7 8.40
15-8 12 9 9.50
2 14 i 10 10.50

Standard Tapers and Taper Holes, page 234.
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Index Plates

For use on Brown & Sharpe Universal Milling Machines

Tt 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:
5 Diameter H;xle in

Mach Number of Hol ;

s wied of Plae, | Contes, in Each Cirdle. | Price
11 No.1 43 11-8 |15 16 17 18 19 20| $5.00
2 {Without Back Gears} 4 3-4 11-8 2123 27 29/31 33| 5.00
3 i Prior to 1900 4 3-4 11-8 |37 39 41 43 47 49| 5.00

Nos. 1, 1A
7 |Without Back Gears 11-8 |15 16 17 18 19 20| 5.00
8 . Tl 151=8 2152307820 315831 5,00
9 || With Back Gears 11-8 |37 39 41 43 47 49| 5.00

L 2 and 2A

134 61 4 L1=24"15.:06:17: 18519 20| < 6.73
11 i 614 | 11-2 |21 23 27 20 31 33| 6.75
15 oL 6 1-4 11-2 |37 39 41 43 47 49| 6.75
20 | No. 4 6]5 16 11-2 |15 16 17 18 19 20| 6.75
ol Pri ft’ 1803 ([ 615-16| 11-2 |21 23 27 29 31 33| 6.75
22 e 2 615-16 | 11-2 |37 39 41 43 47 49| 6.75
28 ‘f 3A Heavy 71-2 13-4 (1516 17 18 19 20| 6.75
29 ‘ 4A and 71-2 13-4 12152327 29531331 '6.75
30J 4A Heavy | 71-2 ‘ 71 3-4 |37 39 41 43 47 49| 6.75
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Plain Hollow Mllls

The Plain Hollow
Mills are designed
for use in the tur-
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’:; approximately, .007""; 1-4"" to 11-16"" inclusive, approximately
.011.

No. of Sue | 58| B3 818§ | 2
wll\l’%:_gh&ggd in Stock, b=l B8 | 55 B85 | 8§ n gF
e, Inches S o el gs e a o Yand
B s g9 | 4| g9 | 8d | 35| 8g | ag
o2 |B 88 | 83| 38 83|85 | B2 | 88
z5 |& | Ad | Am | Am |Am | e8| O& | B2
$00C |2 | 00, 00G and\ | & to 75 | No. 5 % | 114 $1.70 | $2.50
*OOD‘ 19 Auto. ‘by 64ths | Taper 15 | 1| 1.70| 2.50
0 1% to & :
20A 3{ e A“} b/§ I % | %| %| % 1% 240 3.60
OandOG Au.\ | 14 to 34 5 7 7 3
“20B |3 {1 oS } (| % | %| % | %1% 240 3.0
14 t0 3 |
21A \2‘ 1 Auto. } fy 0% | i 34 2 | 280 4.00
2and2G Au.\ | ¥4 to &%
29A |2 {?&2FWI‘} g | 1 1 21/ 2.80 4.10
(2and2GAu.) | 35 to 1% | £
22C |3 \“igl‘(?FWIl‘l} BESadr 1 s 134 1 24 345 5.00

*For Brass. tMade in both Right- and Left-Hand SLyles Unless specified otherwise

we ship Right-Hand.
Hollow Mill Blanks

The shanks of the blanks are finished and drilled. State style wanted
~ when ordering.

Carbon | 7Higi1iSp’d
Style No. of Machine where used Steel Steel
Price Price |

> For Nos. 00, 00G and 19 Automatic $0.45 $0.75

3 For Nos. 0 and 0G Automatic .50 115

2 For No. 1 Automatic B3

2 For Nos. 2 and 2G Automatic A7ds 239

3 For Nos. 2 and 2G Automatic 5 2.85
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Adjustable Hollow Mills

WITH INSERTED BLADES

Roughing

Each holder is furnished with one set of blades (3) of any regular
size required. The blades are held firmly in position by a simple clamp-
ing device, which is operated by nuts at the back of head.

Blades turn large, as follows: 1-4”” to 7-16”", about E0E20 L =0 o
3-4”, about .016”7; 13-16”” to 1 1-8”’, about .02”. Blades for Nos. 3,4,
and 5 interchange.

The stock sizes of blades run by 16ths of an inch between the limits
given under “Capacity,” except on Nos. 00 and 0 Mills.

Set of blades turns one size only except where noted.

When ordering specify turning size of blades wanted.

i ) B TR e
(é] C] 2 &

8 ~ = 82 | @
= g B le | 4 s o 2| g8
= . © =] 9 o
2 Number of A g'g g 2 El :é g3 | £8 mg
= Machine = srells I s 53 | 28 | Bg | 2.
£ where used = Rgs | O - 7] °m g ”g ‘i 2
4 g ®c |5 | g |3 | B3| £2 | w3 | B3

5 g2 1 2ol @ T2l ES B2 ) =)

6] 24 | 28| g2 | £8 o 2% | o= Gt

g2 | 22| 53| £8 | £9| £2 | £% | %
Hd |AB| RS | 88 | A2 | &2 | As | &8
100 100, 00G, 19 Auto. | .03103-8 |13-16{11-2| 5-8 |11-8 |$11.00/$12.00 |$3.00 $4.00
0 10 Wire Feed ' | .03t03-8 11-4 |13-4) 58 |17-16| 18.00| 19.00 | 4.50| 5.50
R IR el bl PRSI P PR P e O 20.50| 22.50| 7.00| 9.50
2 Pl. begin’g 455% >
3{ |3 and o8 Wire Pd. |14 t0 34 (314 |3 |1 21-2 | 22.00| 24.75| 8.75/11.50
4 PL. prior to 428* .
41 |5 PL_ prior to 42¢* |1-4 t0 3-4 [31-4 |3 [11-16{31-4 | 22.00| 24.75| 8.75|11.50
5 |6 PLprior to59% (14 t0 3-4 (314 (3 [11-4 (314 | 22.00| 24.75| 8.75(11.50
} 4 {’Vl.lzgs 0 601%
4 W_.F. prior to 23%
6{ |5 Pl 428 to 581%  |1-2t011-8 (33-8 31-2(11-2 |31-4 | 25.00| 28.00 |10.00 12.50
16 PL.59 to 230
24 [4and5PL;4W.F.|1-2t01 3-16/3 3-8 (31-2/13-4 (31-4 | 27.00| 30.00|10.00|12.50
26 |6PLand6W.F. |1-2t013-8 (338 (33-4/2 31-4 | 29.00| 32.00|11.00 13.50

*Be sure to give serial number of machine.
TOne set of blades turns all sizes within capacity.
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Adjustable Hollow Mills

WITH INSERTED BLADES

Finishing
The Finishing Mills have two blades and two back rests which will
turn any size within the capacity of the mill.
The blades are held firmly in position by a simple clamping device,
which is operated by nuts at the back of the head.
Two extra blades are included in ““Price of Mill Complete.”
Blades for Nos. 13, 14, and 15 interchange.

| R = = =
gl 20| &
5] = 3 ]
= o n O
3 £ E|5|5 |8, | 83 Sud B
g g (B[S 4|8 | €8 | &5 g 3
2 Number of . | R E R ) Eg g 7 A
- Machine 5 x| B 2|9 | 8" o3 | e = s
. where used = el 5 © | g3 ot =0 & L 3
K 2 lmsiaslaanl e Sy |08 [H2 | A
g g (%) 55|38 |28 |28 |+ |+ | o
o 2g| & | 5| g | Bg Sw | BE | BA )
Bl B 2B 85 | 38 |23 |29 | 3
S a = = oot 2 Te T |
SRl A A8 | &S | Ex |E2 | K5 | E
100 | 00.00G, 19 Auto. |.03t0% [ 145|114 54 114 $13.25 | $14.50$2.50 | $5.00 $1.25
10 | OWireFeed =~ |'03t035| 13| 15| 55|14 21.75‘ 24.00| 4.75| 7.00| 1.75
1 o e 280% [ s sdl ol pigls agt ot | ing il 26 shiiaies 8.50| 2.25
l\Vu'l(:I‘ced N
2 Pl begin’g 455 I |
1341 E L op ey Iiireszl % ls 1 “osilss% | 0,00 500 13.00‘ 2.75
4 PL. prior to 428%* % | |
14 {| 3 prPriorto 428 | 1103|343 (Lds 31| 25.50 30.00 8.00| 13.00| 2.75
15 | 6Plpriorto59% | 34103 |334|3 |134(334| 25.50 | 30.00| 8.00 | 13.00| 2.75
[ 4PL43t0601% ‘ ‘ ‘
16<[{‘ e VT 315 14 34| 29.50| 35.00 10.00 16.00 3.00
| 6P 59 to 230% e
34 | 4&SPLIAW.F. 35t015% 3% 31513 317 | 31.00| 36.50/10.00 | 16.00| 3.00
36 |6PL&GW.F. * [l51015¢ 33 3% 2 35| 33.00  38.5010.00  16.00 3.00
T T SO s e SR NSl R BTG 5 =

*Be sure to give serial number of machine.
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Spring Collets and Feeding Fingers

For Automatic and Wire Feed Screw Machines

Spring Collet Feeding Finger

Nos. 00, 00G and 19 Automatic

0
No. 00 Spring Collets: }é‘:ncc(;;
Round: 1-16”, 5-64”, 3-32”, 7-64"7, 1-8”, 9-64"’, 5-32", 11-64"", 3-16'’, 13-64",

723207 15-64", 1A/ 1764401932740 10 6445216045 it slinn: inis v e $4.:00
SqUAaTe:#3:32/% 1-875-3214 3.1600a=32105 1 ik lumull IS S otanis 600
Hexagonal: 1-87, 5-32”, 3-16, 7-32", 1-4”". S e 1800
I\letrlc Round: 2 m/m to 8 m/m, varying l)\ 1-2 m/m ........ 4.00
Collet, Blanks. . omnina et MY bt B 0 e R il 2085

No. 00 Feeding Fingers:
Round: 1-16”, 5-64”, 3-32", 7-64'’, 1-8”’, 9-64", 5-32", 11-64"", 3-16"", 13-64",
THe P S A (e Al U b i D el Sh AN L b B S e S
Square: 3-32”, 1-8”, 5-32, 3-16", 7-32"’. S Wil AR I O Rt 11 |
Hexagonal: 1-87, 5-32”, 3-16", 7-32", 1~ e s )
Metric, Round: 2 m/m to 8 m/m, \arymrr l)v 12 m/m 2.2
heedlng Finger Blanks........... il

No. 00 Spring Collets, for use wnth 3 8” Feed Tube.

Round 217647 5 -32/ceaarl @REt C U Seith S e A
Square: 1-4”. e ] B TR Y o e R B 8O0
Hexagonal: 932”516” Sy Sl b 800
Metric, Round: 8 1-2, 9, 912m/m 4.00
Collet Blanks. . B e el VERTRE 30 B S
*No. 00A Feedlng Flngere, for3 8” Feed Tube.
Round s 2126411527, @8% . w bt SER 1 EOrC RN e 0D
Square: 1-4”. ME A S8 S e B B R IR o S )
Hexagonal932”516” o A R e 1 A R )
Metric, Round: 8 1-2, 9, 91‘>1n/m 2.25

I*eedmg[«‘lngerBlanl\a A R A s LR SR 1.10
#Two feed tubes are furnished with No. 19 Automatic, one taking No. 00 Feeding

Fingers and the other No. 00A Feeding Fingers. 3-8 Feed Tube for Nos. 00 and 00G
Automatics is furnished as an extra.

List continued on next page. Other sizes made to order.
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. . .
Spring ColletsandFeeding Fingers—continued
Nos. 0 and 0G Automatic, also No. 1 Wire Feed

( Prior to Machine Serial No. 227) Price,

No. 11 Spring Collets: Each
Round: 1-16”, 5-64, 3-32”, 7-64”", 1-8””, 9-64”", 5-32", 11-64"", 3-16"", 13-64”",
7-32, 15-64/, 1-4"", 17-64”, 9-32", 19-64”, 5-16", 21-64”, 11-32", 23-64"",

3-87, 25-64”, 13-32", 27-64"", T-16", 29-64"", 15-32", 1-2". . . ce s v v vv vs s $4.75
Square 3161014775 1648 878 F 0L G et S e L S8 (()
Hexagonal: 3-167, 1-4, 5-16”, 3- 8" 716", .... 8.00
Metric, Round: 6 m/m to 12 m/m varymg by 12 m/m wdTh
Collet Blankx e SRS 206D

No. 11 Feeding Flngers.
Round: 1-16”, 5-647, 3-327, 7-64", 1-8", 9-64”, 5-32", 11-64”", 3-16", 13-64",
7-32”, 15-64", 1-4”’, 17-64", 9-32”, 19-64”’, 5-16", 21-64"’, 11-32"", 23-64"",

3-87, 25-64”, 13-32", 27-64", 7-16", 29-64//,15-32",1-2", .. ... ........ 3.00
Sruere: 367 -4 st 6% B8 WAL SIS S CE S SRS S e 4.25
Hexagonal: 3-167, 1-4”, 5-16”, 3-8", 7-16"". 4025
I\Ietnc Round: 6 m/m to 12 m/m varymg by 1-2 m/m .. 3.00
Feedmg Finger Blanks..... .. T San o145

Nos. 0 and OG Automatlc
No. 11 Spring Collets, for use with 5-8’ Feed Tube:

Round: 182410161419 321 5-8 0 S SEl IE USRI i el s T 4.75
Hexagonal: 1-27, .. 8.00
Metric, Round: 1212 m/m to 16 m/m varymg by 12 m/m 4.75
Collet Blanks. .. ... B 268
No. 11A Feedlng Flngers, for 5-8" Feed Tube: |
Round: 17-327, 9-16”, 19-32, 5-8". . ..... SR ke 3000
Hexagonal: 1-27. . s 425
Metric, Round: 1212 m/m to 16 m/m varymv by 12 m/m ..... 3.00
F ccdmv Finger Blanks. . 2 1.45
No. 11 Sprlnv Collets, for use with ‘Outside Feedmg Attachment:
Round: 9-16”, 5-8, 11-16”, 3-4”7, 13-16"". kel g LTS
Hexagonal: 1-2, 9-16”, 5-8, 11-16”. Sintres118.00
Metric, Round: 14 m /m to 20 m/m v arwnb hy 1 m/m .......... 4.75
Collet Blanks. . 2 2.65

No.20CFeeding Fln"el ,foruse with Outside FecdlngAttachnlent :
Round: Takes mterchangeable sets of pads for any size round

stock from 9-16” to 13-16”, inclusive . i 19.00

Hexagonal: Takes interchangeable sets of padb “for anv size

hexagona] stock from 1-2 to 11-167, Inclusive .- ... ...k unisn s 19.00

Square: Takes interchangeable sets of pads for any size square

stock from 3-8 to 9-16”, inclusive . b et P L 8 .19.00
Pads for 20C Feeding Fingers:

Round: From 9-16 to 13-16, 1nvlue1ve by 16ths, sets of three .. ... 6.00
*Hexagonal: from 1-2” to 11-16” inclusive e dsel of three. IVt 10 8.00
*Square From 3-8 to 9-16” inclusive, setof four .. ............. 8.00
*Metric: Round from 14 m/m 0 20 1/M. ... vvve s vsvsnnn.. 6.00

*Made to order. List continued on next page. Other sizes made to order.
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Spring ColletsandFeedingFingers—continued

No. 0 Wire Feed
No. 10 Spring Collets:

Price,

Each

Round: 1-16”, 3-32”, 7-64", 1-8", 9-64", 5-32", 11-64"’, 3-16", 13-64"", 7-32”,

15-647, 1-4”", 17-64”", 9-32", 19-64”", 5-16”", 11-32", 3-8
Square: 3:16%, 147, . ...
Hexagonal: 3-167, 1- 47, 5167,

Metric, Round: 4 m/m to 10 m/m varvmg by 12 111/111 .....

Collet Blanks
No. 10 Feeding Fingers:

Round: 1-167, 3-32, 7-64", 1-8", 9-64", 5-32"", 11-64"/, 3-16’/, 13-64"’, 7-32"7,

15-64”, 1-4”, 17-64”", 9-32”, 19-64", 5-16"', 11 320538-87 e b Sraraiem

Square: 3-16”, 1-4.

Hexagonal: 3-16”, 1- 47, 5167,

Metric, Round: 4 m/m to 10 m/m varymg by 1-2 m/m
Tcedmg Pinger Blanks ey do

Round: 13:327, 7-16/, 15-32/, 1-2000 5500
Hexagonal: 3-8 and 7-16”. .
Collet Blanks. .

Hound ;313 32007216740 5239/ 1 o lN AR
Hexagonal: 3-8 and 7-16”.

Feeding Finger Blanks.......

No. 1 Automatie, also No. 1 Wire Feed
(Commencing Machine Serial No. 227)

No. 21 Spring Collets:

Round: 1-8”, 5-32”, 3-16”, 7-32”, 1-4", 9-32", 5-16”, 11-32”, 3-8”, 13-32”, 5.95

R=16775015-331,11-2!/17-32459-16/%, 19-39/ 581"
Square: 1-4”, 5-16”, 3-8, 7-16"’.

Hexagonal: 1-47, 5-16”, 3-8, 7- 167, 1-27. .. S
Metric, Round: 6 m/m to 16 m/m varymg by 1-2 m/m ......

Collet Blanks. ......... A S
No. 21 Feeding Fingers:

P i T
No. 10 Spring Collets, for use with 1 2" Feed Tube'

. 4.75
8.00

i 268
No. 11C Feedlng Flngers, for use w1th 1 2" Feed Tube.

3.00
4.25

':IZ 1.45

. 8.25
8.25

598
... 3.00

Round: 1-87, 5-32”, 3-16”, 7-32”, 1-4”, 9-32",5-16", 11-32"', 3-8", 13-32",

7-167,15-32, 1-2. 17327, 9-167, 1082 B=BY 1, Ll o s VU LR

Q)quare 1-4”,/5-16'/; 3-8" \7-16".

Hexagonal: 1-4, 5-16”, 3-8, 7- 167, 1-27. D
Metric, Round: 6 m/m to 16 m/m, varymg by 12 m/m .....

Feeding Finger Blanks ......

3.00
. 4.25
4.25

.. 3.00

1.45

No. 21 Spring Collets, for use w1th 3 4” Fccd Tube.

Round: 21-32”, 11-16”,.23-32” and 3-4"

Hexagonal.916",and58".....................:.....::::::.
Collet Blanks. oot Sl o

List continued on next page. Other sizes made to order.

. 5.25
8.25
3.00
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Spring Collets andFeedingFingers—continued

Price,

*No. 21A Feeding Fingers, for use with 3-4”’ Feed Tube: Each’
Round: 21-327, 11-16”, 23-32”, and 3-4”. . et M ..$3.00
Hexagonal: 9-16”, 5-8. AR Sl il B8 G P
FeedmgFmgerBlanka Al b b b b b AR

No. 2 Wire Feed
(Prior to Machine Serial No. 383)

No. 12 Spring Collets:
Round: 3-1677, 1-4", 9—32”, 5-16", 11—32”, 3-8”,13-32, 7-16", 15-32”, 1-2”,

17-327,19-167, 19-324, 5-8/7 1116, 3411, 18-16¢, T80/ 1. -0 695
Square: 3&”716"1’”916” SARCE ST P85
Hexagonal: 3-87, 7-16”, 1-2”, 9- 1()" 5- 8” i w' 347, SIS -0 BIED
I\Tetrm Round: 10 m/m to 20 m/m varying by 1-2 m/m 50025
Collet Blanks. . e S 3.00

No. 12 Feeding Fmgcrs:
Round: 3-16”, 1-47, 9-32”, 5-16”, 11-32", 3-8”, 13-32", 7-16"", 15-32", 1-2"",

17-824, 916751 0-320 A5 SN 1 1608 4 03067 284K F =l sli o S
Square:iaa@iy-To/ks1=o0 o ot BEOGI A B Glie el el
Hexagonal: 3-8, 7-16, 1-2", 9-16", 5-87, 11-16%, 34" .\ s s iiers .. 475
Feedmg l*mrrer Blanks. . it ek e 21480

Nos. 2 and 2G Aulomatlc, al:o an. 2 and 2F ere Feed
(Commencing Machine Serial No. 383)

No. 22 Spring Collets:
Round: 1-8”, 5-32", 3-16, 7-32”, 1-4", 9-32”, 5-16/2,11-327,,3-8%, 13-321"3
7-16, 15-32", 1-2, 17-32", 9-16”, 19-32", 5-8", 21-32", 11-16”, 23-32",
3-47, 25-32, 13 16” 27320057805 20807 H1I5 T644 IBT=300 1" Ll i 6
Qquare 1-4’7, 5-16”, 3-8", 7-16”, 1-2”, 9-16", 5-8", 11-16"". 8
Hexagonal:1-4", 5-16”, 3-8, 7-16", 1- 2/%,9-16'/, 5-8", 11-. 16” 3 4" 13- 16”
7-8" . NI
Metric, Round: 10 m/m to 25 m/m varymg byl m/m 6
Collet Blank% oAz S

No. 22 Feeding Flngers-
Round: 1-8”, 5-327, 3-16, 7-32”, 1-4",-9-32”, 5-16”, 11-32", 3-8"", 13-32"",
7-16”, 15-32, 1-2”, 17-32", 9-16”, 19-32”, 5-8”, 21-32", 11-16”, 23-32",

3-47, 25-32, 13-167, 27- 3204 781 190:3010 5 16733200 c1 DS SR 3.75
Qquare 1-4,:5-167%,3-8", G-16/4,80 24001670 5820 11640 s oo ol onste 4.75
Hexagonal:1-1"7,5-16"7,3-8"7,7-16”, 1-2”, 9-16”, 5-8”,11-16", 3-4,13-16",

T8 0oy vy s oot cls S ibimpnll et alioni el il A ol 0o L L 4.75
Metric, Round: 10 m/m to 25 m/m yapyinobvadm /meoo =t 3075
Peedmﬂ Finger Blanks . ... .. e S8 ()

No. 22B Sprmg Collots, for use with 1 1-8” Feed Tube:
Round: 1 1-167, 1 1-87. ) SRRt N 6200
Hexagonal: 15-167. . . .. AR et o, S0 B e ogy
l\Tetrlc Round: 26, 27, ‘78111/111 e e . 2800
Collet Blanks. . s p i s e

*Used only on No 1 Wire FPP(] commencing wuh 1\1@(‘1111}9 Serial No. 495.
List continued on next page. Other sizes made to order.
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Spring Collets andFeeding Fingers—continued

Price,
Each

No. 22A Feeding Flngerq, for 1 1-8” Feed Tube:
Round: 11-167,11-8” . LR R
Hexagonal: 15-16”. R R T e e e s 8000
]V[etric,]{ound:26,27,28111/111............................. 4.75
Feedinziimeer B ok s o e e s ok ol s U0

Nos. 2 and 2G Automatic

No. 22A Spring Collets, for use with Outside Feeding At-
tachment, for Machines with 1 5-16"" Hole in

Spindle:
Round:11—16”,11-8”,13—16",11-4”.......................... 8.00
Hexazonal ol uil =67 1 H=gL N SO B s ek ot tae e il 2. 00
Collet Blanks. . PP SR IS

No. 22B Spring Colletq. for use \ulh Outsnde Fccdln;3 At-
tachment, for Machines with 1 7-16" Hole in

Spindle:

Round:1'1-167,71:1-87, 1 3-167/, 1147, 1'5-16%, 18-85 SRR R 8.00

Hexagonal J01% TRl =82 183 T ot ARt A SRl ce ol ol 12.00

Metric, Round: 26 m/m to 35 m/m \dr)m{: Dy et B0

Collet Blanks. . ... .. S RATE

No. 22C Fcedlng Flnger, for use vnth Outsnde Fce(hng At-
tachment:

Round: Takes interchangeable sets of pads for any size round

stock from 1 1-16” to 1 3-8, inclusive . R 2500

Hexagonal: Takes mter(‘hdngeable sets of pads for any size

hexagonal stock from 17 to 1 3-16”, inclusive................25.00

Square: Takes interchangeable sets of pads for any size square

stock from 3-4%4 10 :15-16,-inclusive. . ..o oot SR 25.00
Pads for 22C Feeding Fingers:

Round: From 1 1-6” to 1 3-8, inclusive, by 16ths, set of four.. .. 8.00
*Hexagonal: From 17 to 1 3-16”, m(‘luswe by 16ths, set of three . .10.00
*Square: From 3-4” to 15-16”, 1nclu<1ve, by 16ths, set of four. . .. .10.00
*Metric: Round from 26 m/ln O35 0 IO v 2SI S 8.00

No. 4 Automatic Screw Machine

No. 24M Master Spring Collets: (Slotted three times for round
and hexagonal stock, four times for square stock.)
Round or Hexagonal: Takes 1nlerchangeable sets of pads for
any size round stock to and including 1 1-2” diameter, and
any size hexagonal stock to and including 1 5-16”. .20.00
Square: Takes interchangeable sets of pads for any size square
stock to and including 1 5-16”. ey 5

*Made to order. Other sizes made to order. List continued on next page.
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Spring Colletsand Feeding Fingers—continued

Master Spring Collet and
Set of Pads

- Price,

*Pads for No. 24M Master Spring Collets: Each
Round: Any size to and including 1 1-2, set of three. ......... $8.50
Hexagonal: To and including 1 5-16, set of three............. 11.00
Square any size to and including 1 5-16”, set of four........... 11.00

No. 24M Master Feeding Fingers: (Slotted three times for
round or hexagonal stock, four times for square stock.)
Round or Hexagonal: Takes interchangeable sets of pads for any
size round stock to and including 1 1-4” diameter, and any
size hexagonal stock to and including 1 116”7 .............. 15.00
Square: Takes interchangeable sets of pads for any size square
stockitoland including [isTe L0, 2 AT S8 e .17.00
*Pads for No. 24M Master Feeding Fingers:
Round: Any size to and including 1 1-4”, set of three.......... 6.50
Hexagonal: To and including 1 1-16”, set of three............. 8.50
Square: Any size to and including 1 1-16”, set of four
*No. 24 Feeding Fingers (Regular Style):
Round: Any size from 1 5-16” to 1 1-27, inclusive..............15.00
Hexagonal: Any size from 1 1-8” to 1 5-16”, inclusive. .. ........ 19.00
*Feed Tube Bushings:
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 1-32 to diameter or dis-
tance across corners of stock.
Round: 25-32 to 1 17-32”, inclusive, by 16ths........ ... .. .. 4.75
*No. 24 Spring Collets, for use with Outside Feeding At-
tachment:
Round: Any size from 1 9-16” to 1 7-8”, inclusive ............. 19.00
Hexagonal: Any size from 1 3-8 to 1 5-8”, inclusive. .. .......... 24.00
Square: Use No. 24M Master Spring Collet for square stock.
No. 24MC Master Feeding Fingers, for use with Outside
Feeding Attachment:
Round: Takes interchangeable sets of pads for any size round
stocledrom 19-16% €0 1 7-67, INCIUSIVE 1 s s 26.00
Hexagonal: Takes interchangeable sets of pads for any size hex-
agonal stock from 1 3-8” to 1 5-8”, inclusive .. el heres 26700
Square: Takes interchangeable sets of pads for any size square
stock from 1 1-8” £0 1 5-16”, INCIUSIVE .. ... .. 0ooeennennees
*Made to order only. List continued on next page.
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Spring Collets andFeeding Fingers—continued

Master Feeding Finger
Set of Pads Feed Tube Bushing

Price,

*Pads for No. 24MC Master Outside Feeding Fingers: i
Round: From 1 9-16” to 1 7-8”, inclusive, setof four ........... $7.00
Hexagonal: From 1 3-8 to 1 5-8”, inclusive, set of four ........ 9.00
Square: From 11-8” to 1 5-16”, inclusive, set of four........... 9.00

No. 6 Automatic Screw Machine

No. 26M Master Spring Collets: (Slotted three times for round
and hexagonal stock, four times for square stock.)

Round or Hexagonal: Takes interchangeable sets of pads for

any size round stock to and including 2 diameter, and any

size hexagonal stock to and including 13-4, ............... 23.00

Square: Takes interchangeable sets of pads for any size square

stock torand: including 11 T6/ o s e e 20:00
Pads for No. 26M Master Spring Collets:

Round: 3-4” to and including 27, by 1-16ths, set of three. .. ... 8.50
*Hexagonal: Any size to and including 1 3-4”, set of three.. .. .. 11.00
*Square: Any size to and including 1 11-167, set of 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 round stock to and including 1 3-4” diameter, and
any size hexagonal stock to and including 1 1-27. ........... 17.00
Square: Takes interchangeable sets of pads for any size square
stock o andincludins 17167 ol s el es e e il s 19.00
Pads for No. 26M Master Feeding Fingers:

Round: 3-4” to and including 1 3-4 by 1-16ths, set of three . ... 6.50
*Hexagonal: Any size to and including 1 1-2”, set of three. .. ... 8.50
*Square: Any size to and including 1 7-16”, set of four. ... ..... 8.50

No. 26 Feeding Fingers (Regular Style):

Round: Any size from 1 13-16” to 27, inclusive, by 1-16ths . ... 17.00

*Hexagonal: Any size from 1 9-16” to 1 3-4”, inclusive......... 21.00

*Made to order only. List continued on next page.
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Spring Colletsand Feeding Fingers —continued

Price,
Each
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 1-32" to diameter
or distance across corners of stock.
Round: 25-32” to 2 1-327, inclusive, by 1-16ths................ $5.00
No. 26 Spring Collets, for use with Outside Feeding At-
tachment:
Round: Any size from 2 1-16” to 2 3-8”, inclusive. ............ 21.00
*Hexagonal: Any size from 1 13-16” to 27, inclusive............ 26.00
Square: Use No. 26M Master Spring Collet for square stock.
No. 26MC Master Feeding Fingers, for use with Outside
Feeding Attachment:
Round: Takes interchangeable sets of pads for any size round
stock from 2 1-167 0123587 inclusive .. 0. L s e 130,00
Hexagonal: Takes interchangeable sets of pads for any size
hexagonal stock from 1 13-16” to 27, inclusive.............. 30.00
Square: Takes interchangeable sets of pads for any size square
stoclkiiromin-27t0% T 1116/ anchusive . s s St s st 30.00
Pads for No. 26MC Master Feeding Fingers:
Round: Any size from 21-16” to 2 3-8, inclusive, by 1-16ths,
setiofffourtimimsrd Pl Ao e | e Fuc e LRI C IR s 00 RO
*Hexagonal: Any size from 1 13-16” to 27, inclusive, set of four. . 9.00
*Square: Any size from 1 1-2” to 1 11-16”, inclusive, set of four... 9.00

*Made to order only.

Extra Capacity Collets

Special Collets or Chucks can be provided for Plain, Wire Feed
and Automatic Screw Machines for holding on the spindle work of
considerably larger diameter than the rated bar capacity of the ma-
chines. They are intended primarily for chucking pieces cut from the
bar, pressed work and pieces already partly finished in another machine.

Capacity: No. 0 Wire Feed, 13-4 diameter by 3-8 deep; No. 1
Wire Feed, 21-2 diameter by 7-16" deep; Nos. 2 and 2F Wire Feed
and 2 and 2G Automatic, 3 diameter by 1-2 deep; Nos. 00 and 00G
Automatic, 1 3-8 diameter by 1-47 deep; Nos. 0 and 0G Automatic,
2” diameter by 3-8 deep; No. 4 Automatic, 4 diameter by 1-2 deep;
No. 6 Automatic, 5” diameter by 5-8” deep; Nos. 4 Plain and 4 Wire
Feed, ¢’ diameter by 9-16” deep; Nos. 6 Plain and 6 Wire Feed, 77
diameter by 5-8” deep.

As these collets are intended only for special work it is necessary for
us to have details regarding the work to be done before quoting prices.
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Extra Size Feed Tubes and Fingers

FOR WIRE FEED AND AUTOMATIC SCREW MACHINES

These feed tubes and fingers are somewhat lighter in construction
than those regularly furnished with the machines. As they allow stock
to be used of larger diameter than the rated capacity of the machines,
they are offered for use only on brass or other work requiring com-

paratively light cuts. Be sure to give serial number of machine.

N}). Machine Lurgc;t.sDia];eter Fiﬁgers, W’lI;Klllg(l)l: 7}5311?}1‘; 4
L e k‘ toc o vy
M(:;ch. Serial No. OInchoe(s( Aua‘é}:ed bll,lr]igceer’ F: i‘x)llégr,
" Price
W.F Round | F‘;ﬁ; Square
96t0 371 | 17-32| 29-64 | 3-8 | One Piece $19.50
0 96 to 371 1-2 7-16 | 23-64 | Soldered |$12.00| 15.00
begin 372 1-2 | 7-16 | 23-64 |Threaded | 16.00 | 19.50
prior to 227 9-16 | 1-2 13-32 | Soldered | 12.00| 15.00
1 prior to 227 5-8 17-32| 29-64. | One Piece 19.50
‘ 227 to 495 3-4 21-32| 35-64 | Soldered | 13.75| 16.75
begin 496 3-4 21-32 | 35-64 | Threaded | 18.50 | 21.50
o [ prior to 383 |1 7-8 | 23-32 | Soldered | 25.50 | 29.25
d 2F 383 to 863 |11-16 | 15-16 | 3-4 Soldered | 25.50| 29.25
A begin 864 |11-8 31-32 | 25-32 |Threaded*| 35.50| 40.25
Auto.

00 prior to 3448
00G |prior to 3098

00 begin 3448
00G | begin 3098

} 3.8 |21-64| 17-64 | Soldered | 9.75| 12.00
0 |prior to 2015}; 916 |1-2 | 13-32 |Soldered | 12.00| 15.00

3-8 21-64 | 17-64 | Threaded | 9.75| 12.00

0G |prior to 2215
0 prior to 2015

0 (prioie 2915 5-8 17-32 | 29-64 | One Piece 19.50
0 begin 2015 & %

0G begin 2215 5-8 17-32 | 29-64 Threaded | 12.00| 15.00
i 11-16 | 39-64 | 1-2 Soldered | 16.00 | 19.00
1 3-4 |21-32| 35-64 |One Piece 23.00

2 prior to 2255
2G  |prior to 2205

2 begin 2255
2G begin 2205

11-16 |15-16 | 3-4 Soldered | 25.50 | 29.25

11-8 31-32 | 25-32 |Threaded*| 35.50 | 40.25

*Special chuck nut and chuck sleeve are included with feed tube.
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Box Tools

STYLE 1

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 in 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 small 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 are furnished.

Nos. 00C, 20, 20A, 20B, 20C and 22B are arranged 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.

Diam. |Length Length | Diam. |Length
o. of hing that that of ol s
e P eedaid ganbecanbe | oy | Shonk, |Shank,| Price
Tnohc a5 Inches | Inches | Inches
00 00, 00G and 19 Auto. | 1-4. 114 |13-8 5-8 |1 3-8 | $16.00
100A | 00, 00G and 19 Auto. | 1-4 114 |13-8 5-8 [13-8| 19.00
00B | 00, 00G and 19 Auto. | 3-16 |1 1-4. 3-4 5-8 |1 3-4 8.75
100C | 00, 00G and 19 Auto. | 1-4 5-8 [1 3-8 5-8 |11-8 | 17.00
100D | 00, 00G and 19 Auto. | 3-16 |1 1-4 3-4 5-8 |13-4 | 12.00
20 | 0 and 0G Automatic | 1-2 |15-8|23-16 | 3-4 |11-2 | 19.00
120A | 0 and 0G Automatic 1-2 158 (2316 | 3-4 |11-2 ]| 23.50
20B | 0 and 0G Automatic 1-4 2 23-16| 34 [11-2| 17.75
20C | 0 and 0G Automatic 1-2 3-4 (11-4 3-4 |11-2 | 19.00
22B | 2 and 2G Automatic | 5-8 |2 25-8 |1 214 | 27.50

TWith Center Drill. fLeft Hand.
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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 adjustable for different diameters. Plain rests are beveled

on both ends to increase their range.

The rear tool post is fitted to take blade on either front or back side,

or both. It is adjustable along the body of the box tool, allowing for

different distances between the front and rear blades.

One set of blades and back rests is furnished.

B Diam. | Lengtt ]
No. No. of Machine Lhalfgu -thlll),l%:a;x Legtg o Dlt;ltp g Leggl,h Pri
¢ where used mrn?:d tumid Body, | Shank, | Shank, L
Inchcs’ Inches’ Inches Inchcs#klnches
12 |2and2FW.F.;2PL | 1 31-2 (4316 | 1 21-2 |$60.00
%k

1 (13 poto 601 23*} 114 | 41-2 (514 | 112 | 314 | 75.00
APL;4W.F. 1148] $199) 4 o : T S

34 {4 T4 (113 | 87514 | 134 | 314 | 75.00
5 P1. 428 to 581* ;

16 {6 s } 112 |5 5916|112 | 31-4 | 90.00

. : iig o

36 | 6PL;6W.F. fakdt } 5916 | 2 314 | 90.00

*Be sure to give serial number of machine.
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Box Tools

STYLE 3

The front tool holder is fixed in position; the rear tool holder is adjust-
able along the body of the toocl, allowing for different distances between
the blades. The holders are made narrow 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 diameters. One set of blades
is furnished.

No. 22 Box Tool differs from cut in having three tool holders with
back rests, the two rear tool holders being adjustable. It is also arranged
to hold a center drill in the shank. The drill is not included in price of
tool. One set of blades and back rests is furnished.

[ Diam. | Length ‘ o
No No. of Machine thaiz):an Lha}t;ecan Legtgt 5 Dl(‘;lgu ; Legig o Price
s where used | et | e IBOfli]y’ ISha}?kw, i%halnk,
IDChGS IDClleS ncnes nches ncnes
20D | 0 and 0G Auto. 3-8 | 2 2 3-16 3-4 11-2 $27.50
21 1 Automatic 1-2 | 2 25-8 1 13-4 | 27.50
22 2 and 2G Auto. 78| 238 | 3 1 2 35.50
10 0 Wire Feed 3-8 13-4 | 23-16 5-8 17-16 | 27.50
1L 1 W. E.;1Plain 1-2 | 214 | 211-16 34| 2 27.50
13 ) 3 3 3-4 11-4- 314 43.00
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Box Tools

STYLE 4

The blade is in a fixed position
and the back rests adjustable. The
back rests are of the roller type
to reduce friction. This tool is in-
tended for work requiring one cut
only.

ng itag;'n L',‘ﬁ?"i’“ahn Length | Diam Length
No: No. of Machine bo E o of of of Price
where used tuenad: [ tapasd Body, | Shank, | Shank,
Ynche i Inches | Inches | Inches
00E |00, 600G and 19 Auto.| 14 |11-4 |17-16 5-8 | 13-8 |$34.00
10E |0 Wire Feed 3-8 | 13-4 [23-16 5-8 | 17-16 | 43.00
11E 1 Wire Feed 1-2 | 214 (211-16 3-4 | 2 52.00
20E 0and 0G Auto. 1-2 |15-8 [23-16 3-4 | 11-2 43.00
22E 2and 2G Auto. 78 |23-8 ‘3 1 2 52.00

These tools have blades providing
means for turning as many as three
diameters at once when required. Two
of the blades are sometimes used for
turning and the third for pointing.
The two rear tool holders are adjust-
able along the tool body and may be
reversed.

The work is supported by a roller
back rest opposite the front blade, and
a plain V rest between the rear blades.

No. No. of Machine
% where used
24 4 Automatic
26 6 Automatic

Turning Capacity
Diameter, Inches

3-8tol1-2
1-2to 1 3-4
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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.

Diam. | Length Length | Diam. |Length
o that that e
e e S gealte jeanbe | pii Shopk, Shauk, | Price
Toch T Inches | Inches | Inches
*00A | 00, 00G and 19 Auto. 11-32111-4 |1 5-8 |13-8 | $24.00
00B | 00, 00G and 19 Auto. 11-32 (114 |1 5-813-8 24.00
10 |0 Wire Feed 3-8 2 23-16| 5-8{17-16| 25.00
ISR W 51 Plain 5-8 21-2°12 3-4 3-4 |2 29.00
12 |2and 2F W.F.; 2 PIn.| 1 35-8 |41-8 | 1 21-2 34.00
20 |0and 0G Auto. 5-8 2 23-16| 3-4 (13-4 28.00
20B |0 and 0G Auto. 11-32 |2 21-4 3-4 13-4 24.00
22 |2 and 2G Auto. (] 25-8 |3 1 13-4 32.00
s e asas
34 [4W.FaPlin (112 18 }‘,,1-1 13-4 314 | 38.00

*Left hand.

The No. 36 Balance Turning
Tool differs from the one shown
in cut in that it screws on the
face of the turret.

T 0. O achine that c that ce 7 | o
No. where usedl be turrlg(rll, be tur;‘:ﬁ, Method of Attaching ‘ Price
Inches Inches |
24 No 4 Auto. 11-2 4 Clamps on face of turret $34 00
No. 6 Auto. 2 5 ‘(‘la‘nps on face of turret| 38.00
6 W. F.; 6 Plain | 1 15-16 10 ‘bcreWb on face of turret| 42.00
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Floating Holders

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.

Diam. of I bs
e No. of Machine }Ig(\)-lifl f;()’: Deoptll Leggth | Dl?)'fn. Leggth Pri
; where used Ruching Hole, Body,  Shank,|Shank, [ EICE
[Srhctes Inches | Inches | Inches |Inches )
00 | 00,00Gand 19Auto. |5 Taper, 5-8 15-16| 5-8 11-8 |$6.25
00A| 00, 00G and 19 Auto. 1-2 11-16| 27-32| 5-8 |[11-8 | 6.25
10 0 Wire Feed 1-2 11-16| 29-32| 5-8 |17-16| 6.25
11 1 W.F.and 1 Plain 5-8 13-16|1 1-8 3-4 |2 7.00
12 |2&2F W.F.and 2 Pl. 1 13-16 (11-2 1 21-2 | 8.00
4 Plain 428 to 601*
14 4W. F.priorto23* | 1 13-16 [19-16 [11-2 (31-4 | 8.75
16 5 Plain 428 to 581* 11-2 158 |25-32 |11-2 (314 |12.00
6 Plain 59 to 230*
20 0 and 0G Auto. 5-8 13-16/1 1-8 3-4 |2 7.00
21 1 Auto. 3-4 15-16|1 1-4. 1 21-2 | 9.75
22 2 and 2G Auto. 1 13-16 (11-2 1 13-4 | 8.00
34 4 Plainand 4 W. F. 11-2 (15-8 |25-32 |13-4 |3 12.00
36 6 Plainand 6 W. F. 11-2 1158 [25-32 |2 314 |12.00

*Be sure to give serial number 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 the piece of work and slot for the
ejector. |

For use with Nos. 00 and 00G Automatic Screw Machines. ........ $0.45
For use with Nos. 0and 0G Automatic Screw Machines. ........ 0.45
For use with Nos. 2and 2G Automatic Screw Machines......... 0.55

BT
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Floating Holders

These Floating Hold-
ers hold drills, reamers,
etc., which can be set
central with work, after
which the floating head
is clamped. One bush-
ing blank is furnished.

Bushings listed, page

365.
i . Diam. of Hole 1 ‘

No. of Machi 5 P f Pri f
No. ?’v}?ere uasn;ztllne forIEg}lel;ng ? Iﬂ)cl(zl; Buslﬁ[;l;e]?(v’lanks
24| 4 Automatic 13-4 $22.00 AR
26 | 6 Automatic e 22.00 1.25

Floating Holder Extensions

For use with Nos. 24 and 26 F loating Holders

24 | 4 Automatic 11-4 $10.00 |
26 6 Aut,omrgtiic 11-2 14.00

Die Holders

Plain Draw-out Style

Die Holders are of two styles, either with or without a releasing
arrangement. 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 simple and parts subject to wear are hardened.

See Lists on next page.
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Die HOldCI‘S — Non-Releasing Style

Capacity Length | Diam. | Length | Dies Used | Price

No. of | No. of Machine | Diam. | Length| of of of Carpenter’s| with-
Holder where used Thread,| Thread,| Body, |Shank, | Shank, | Stock Sizes,| out
i3 e Inches | Inches | Inches Inches Incheq Inches Dies
00E |00&00GAuto.| & |1 |13 | % | 14 { ?X %% 1$9.75

iy 13 |
220 0&0GAu. | 3¢ | 134 | 13¢ | 3% | 13 ‘{ xR | 915
16
[ 1 13
21 |1 Auto. 3 | 2 256 |1 134 ‘{ 4’)‘(11 13.75
15
22 |2&2GAwo. | 35 |1 |26 |1 |2 { ]1/6;‘1/ 12.00
e i ! M.

*Extra capacity die caps and bushings can be furmshed to take ]z;rger dies on these
holders: for No. 20, takes a die 1-2”” x 1 1-27—§5.00; for No. 22, takes a die 5-8"" x 2""—
$6.00.

Releasing St; Style

"‘Be sure to give serial number of machine.

) [ b Capa(:lty g ‘Iength Diam. Length‘ Dies Used I’r?ce
N No. of Machine | Diam. [Length | of of of Carpenter’s with-
(D where used Thread,|Thread, | Body, |Shank, | Shank, | Stock Sizes, | out

PR R Se) o i ”JInches Inches | Inches Inchgs Inches | Inches | Dies
100B |00& 00G Auto.| 14 | 34 | 1% r% | 1% %{x 5 $9.75
10 |0 Wire Feed i o e % ol .7 S i { 4r 2 95
17401
11 |1W.F.;1Plin| % | 1 |12 | 3% | 2 { x 3t 1200
16~
12 |2and 2FW.F ‘ , Tsx1
el s oncl % | 26 | 206 (1| 24 \{ 15, 1600
1sx11s
13 s¢ | 214 | 3y |1y | 3y { @},/2 29.50
4P1.428 to 601 % 1 1
14 4WFp’r(t)023* % 208 | 34 |14 34 { j/g(‘lzé 31.00
5Pl.42810581* i [ %2
16 |\ tourasod 1o | 234 | 3% |1 | 3% |{ {55y, 3900
13
120B [0 and GGAutols 22 0 | 1% | % | 158 {%;_’éll—% 12.00
16~
$29B | 2and 2G Auto.| 34 | 284 | 234 |1 2 { 5;;{1 ;| 16.00
34 |4&5PlLAW.F. {1” 2%\ | 354 |13£ | 3 {ﬁf}x?ﬂ 39.00
[\ 18 8 f ;XH 2
il gX2
36 |6 Plain; 6WF‘{ {; %}] 4 |2 314 {l%xg% 50.00
| 16X

TExtra capacity die caps and bushmgs can be furnished to take larger dies on follow-
ing holders: For Nos. 00B, takes die 1-4”” x 13-16"—$2.50. For Nos. 11 and 20B, takes
die 1-2” x 1 1-2"—$5.00; for Nos. 12 and 22B, takes die 5-8” x 2//—$6.0
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Tap Holders

Tap Holders are of two styles,
either with or without a releasing
arrangement. The holders without
releasing arrangement are of the
plain, draw-out type. The releasing
style is adapted to hand operated
machines being reversed without
shock. This holder can be changed
from right to left-hand thread cut-
ting by shifting the balls in to the
opposite pockets. All parts are
hardened. One blank bushing fur-
nished. Bushings listed, page 365.

Plain Draw-out Style

Non-Releasing Style

Diameter of | Depth | Length | Diam. | Length
No. of No. of Machine Hole for Tap of of of of Price
Holder where used or Bushing, Hole, Body, | Shank, | Shank,
___ Inches | Inches | Inches Inches | Inches |
00 100 and 00G Auto. | No. 5 Taper 5-8 15-16/ 5-8 | 11-8 |$8.00
00A |00 and 00G Auto. 1-4 3-8 15-16| 5-8 [11-8 | 7.50
00C |00 and 00G Auto. 1=2 11-16|. 15-16| 5-8 |11-8 | 8.00
20 |0 and 0G Auto. 5-8 13-16 |1 7-16 3-4111-2 | 8.75
21 |1 Auto. 3-4 15-16|11-2 1 13-4 | 9.75
22 |2and 2 G Auto. 1 13-16 [19-16 |1 - |2 9.75
Releasing Style
No.of|  No. of Machine where })lﬂﬂl ; Dep:cll‘ L{mgth Plﬁ"{‘- Ecngl’h 24
fokder) o * e ™0 |ofHole grfol, | fody | Shank, | Shank | Brice
00B | 00 and 00G Auto. 1-2| 1-2 11-16 | 5-8 |11-8 $9.50
10 0 Wire Feed ‘ 1-2 11-16| 1 5-16 5-8 | 17-16| 9.75
11 1 Wire Feed; 1 Plain 5-8.| "13-16|17-16 | 3-4 |2 10.75
12 | 2&2F Wire Feed; 2PL| 1 13-16 |2 |1 21-2:113.95
153 i 13-16 [21-2 11-4 |31-4 |28.00
4 Plain 428 to 601 * |
14 |)4 W. F. prior to 23* 1 113-16 |[21-2 |11-2 [31-4 |28.00
16 5 Plain 428 to 581* 11-2 ‘ 15-8 27-8 |11-2 {31-4 [32.00
6 Plain 59 to 230*
20B | 0 and 0G Auto. 5-8 ‘ 13-16 |1 7-16 34 |11-2 110.75
22 2 and 2G Auto. I [13-16 |2 ik |2 13.75
34 | 4 Plain; 4 Wire Feed 11-2 115-8 27-16 |13-4 |3 ‘30.00
36 | 6Plain; 6 WireFeed | 11-2 |15-8 |27-8 |2 |314 [35.00
1

*Be sure to give serial

umber of machine.
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Tap Holders

These tap holders are of the
plain, draw-out type, the tap
being held directly in the
holder or in a bushing. One
blank bushing, as shown in
cut, is furnished. Bushings
listed, page 365.

- = = = : —
3 Size of Hole for Price of . o .
No. of Machine T, : T Price, Fin. Price of
No. } where udsbetll“ : Tap (I)g(};lzshmg’ Hloii({)er Bu;‘hin:gg Bl]c:rtk;
I . 1 1-4 diameter ;
24 ‘ 4 Automatic 11-2 deep } $35.00 $3.00 $0.85
- 1 1-2 diameter
26 6 Automatic 45.00 3.00 .85
| 4 e 1 5-8 deep i ‘ |

Die Holders

These die holders are of the
plain, draw-out type. Two
caps are furnished with the
No. 24 having inside diame-
tersof 2’ and 2 1-2/, and with
the No. 26, three caps are
furnished having inside diam-
eters of 2", 2 1-2” and 3",

No. of Machine | Threading Capacity,

bl No.ﬁ § \ 7where used ) e Inches Price
24 ‘ 4 Automatic To 1 3-16 diam. $38.00
26 6 Automatic Tg 1 7-16 diam. 38.00

Stock sizes of Carpenters’ dies used:
For No. 24—1-2""x11-2", 5-8" x 2”, and 11-16”" x 2 1-2".
For No. 26—5-8"" x 27, 11-16"" x 2 1-2/, and 1 1-16"" x 3".

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.
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Drill Holders

Drills are held directly in holder or
in a bushing. One blank bushing fur-
nished with each holder. Bushings
listed below.

Loiant ofi{iry th | Len, Diam. | Length
No. No. of Machine %‘ﬁﬁ f;;’: T)Ii)‘ otgt 2 of ofgt° Prico
* where used Bushing Hole, | Body, |Shenk, | Shank,
Thll i Inches |Inches |Inches | Inches
00 00 and 00G Auto. 5 Taper | 5-8 7-8 5-8 11-8 $4.00
00A| 00and 00G Auto. 1-2 11-16/ 7-8 5-8 11-8 4.00
10 0 Wire Feed 1-2 11-16| 1 5-8 |17-16 4.00
i 1 W.F. and 1 Plain 5-8 13-16)11-8 | * 3-4 |2 4.00
12 [2&2F W.F.&2Plain | 1 13-16 (15-8 | 1 21-2 6.25
4 Plain 428 to 601*
14 4 W.F. prior to 23* 1 13-16 |17-8 | 11-2 |31-4 7.00
16 5 Plain 428 to 581 * 11-2 |15-8 [21-4| 11-2 |31-4 8.00
6 Plain 59 to 230* )
20 0 and 0G Auto. 5-8 13-16/ 1 3-4 115-16| 4.00
21 1 Automatic 34 | 15-16/11-4 | 1 13-4 | 4.75
22 | 2and2G Auto, 1. 1316|1716 1 |134 | 625
34 4 Plainand 4 W. F. 11-2 |15-8 (21-4 | 134 (3 8.00
36 6 Plainand 6 W. IF. 11-2 |15-8 |21-4 | 2 31-4 | 8.00

*Be sure to give serial number of machine.

Bushings and Bushing Blanks
These Bushings are used for holding drills, taps, reamers, etc., in Drill
Holders, Tap Holders, or Floating Holders. The tool is clamped se-
curely in the bushing when the set screw in the holder bears upon the
flat on the bushing shoe. The Bushing Blanks are turned to size and
are provided with a shoe for clamping the tool.

No. of Drill, Tap or Outside 1.eneth Finished | Bushing
No. Floating Holders Diameter, fncges, Busl_nng, Bla.nk,
where used Inches Price Price
00 00 5 Taper 11-16 $2.20 $0.55
00A | 00A Tap Holder I 716 | 2.20 55
10 00A, 00C, 10 1-2 3-4 2.20 .55
00B 00B 1-2 9-16 2.20 55
11 11, 20, 20B 5-8 7-8 2.20 .55
21 21 3-4 1 2.20 .65
12 12,13, 14, 22, 22B 1 114 2.20 .65
16, 34, 36,
16 {.‘26 Tap Holder 11-2 13-4 3.00 .85
26 Float. Holder, Ext.
26 26 Floating Holder 2 17-8 3.25 1.25
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Forming Tool Holders

Used on the front cross slide of Plain
and Wire Feed Screw Machines for heavy
forming cuts. The tool is adjusted verti-
cally by a screw and is clamped firmly in
position after adjustment by the two cap
screws on the side of the holder.

No. of \\'i;;lh of | Thickness of Al

No. Machine where used Irllt(')l?(l:s Irrll‘g](:l‘,s Price
10-A No. 0 Wire Feed 1 1-2 $22.00
10-B No. 0 Wire Feed 11-4 9-16 22.00
11-B No.1W.F.; 1 Plain 11-4 9-16 30.00
11-C No.1W.F.; 1 Plain 13-4 9-16 30.00

No. 2 and 2F W.F.; 2 Plain
12-C No. 4 Plain prior to 602* 13-4 25-32 35.00
12-E No. 4 W. F. prior to 23* 2 3-4 34 40.00

No. 5 Plain prior to 553*
16-D | No. 6 Plain 8 to 230 incl.* 21-2 1 45.00
16-F No. 6 Plain 59 to 231* 4 1 690.00
34-E No. 4 Plainand 4 W. F. 23-4 11-4 50.00
36-F No. 6 Plain and 6 W. F. 4 11-2 60.00

*Be sure to give serial number of machine.

Forming Tool Blanks

The tool blanks are dovetailed to fit the holder and when required
have a series of slots milled in the back to receive the collar of the
adjusting screw.

No. ‘Width, Thickness, } Length, “Carbon Steel,

i Inches Inches Inches Price
10-A 1 1-2 11-2 $3.50
10-B 11-4 9-16 11-2 4.00
11-B 11-4 9-16 2 4.00
11-C 13-4 9-16 2 5.00
12-C 13-4 25-32 27-16 5.00
12-E 23-4 3-4 27-16 6.75
16-D 21-2 1 27-8 8.00
16-F 4 1 b 27-8 13.5(5)

23-4 11-4 27-16 6.2

134-E {2 34 114 27-8 6.25

36-F 4 11-2 35-16 10.75

1Specify length wanted when ordering. For machines 3 1-2’” from center of spindle
to top of cross slide use 2 7-16’’ length; for machines 3 15-16”” from center of spindle to
top of cross slide use 2 7-8// length.
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Forming Tool Holders

are made to order.

These forming tool holders are
held on the front cross slide of
the machine and are used on
heavy forming operations. Dove-
tailed tool blanks for this holder

No. of Machine

Takes Tools,

No. where used Inches Price
24 4 Automatic 2 3-4 wide $45.00
26 6 Automatic 4 wide 50.00

Blanks

Circular Cutting-Off and Forming Tool

Blanks for Cutting-Off and Forming Tools are made of either Carbon
or High Speed Steel. They are turned to size, drilled and tapped for
clamping screw. Specify thickness when ordering.

No. of Machine Diam., Thickness, Carbon | HighSpeed
where used Inches Inches IS):?ce(l” P:-?g}e’
00, 00G and 19 Auto. | 1 3-4 1-4 to 1-2 by 16ths | $0.90
00, 00G and 19 Auto. | 1 3-4 9-16 to 1 by 16ths | 1.25
0 and 0G Automatic| 2 1-4 5-16to 5-8 byl6ths | 1.25
0 and 0G Automatic| 21-4 | 11-16to1 1-8 by 16ths | 1.75
1 Automatic 21-2 3-8 to 7-8 byl6ths | 2.00 | Prices
1 Automatic 21-2| 15-16tol 1-4 by1l6ths | 3.00
2 and 2G Automatic| 3 3-8 to 13-16by 16ths | 2.00 on
2 and 2G Automatic| 3 7-8 tol 1-4 byl6ths | 3.00
*4 Automatic 31-2 [1-2, 5-8, 3-4, 7-8 5.60 | Appli-
*4 Automatic 31-211,11-4,11-2 6.75
*4 Automatic 31-2'113-4 2 8.50 | cation
*6 Automatic 4. 1-2, 5-8, 3-4, 7-8 6.25
*6 Automatic 4 TN =D 725
*6 Automatic 4 13-4, 2 9.25
*6 Automatic 4 21-4,21-2 12.00
*6 Automatic 4 23-4 13.75

*Made to order only.
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Cutting-Off Tool Posts

For Thin Blade Tools

High Back Low Front
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
back cross slide is used when spindle runs backward.

Top of
No. of Cross Slide
No. Style Machine to Center | Price
where used of Spindle,
Inches
00 | High back, low back, low front| 00 and 00G Auto. 1 $8.00
10 |High back 0 Wire Feed 19-16  10.75
11 | High back 1W.F.and1Plain | 21-16 |12.00
2 and 2F W. F. and
2 Plain
12 | High back 4 W. F.prior to 23* > 21-2 13.00
1 PL. prior to 602*
5 PL. prior to 553*
16 High back 6 Plain 8 to 230* 215-16 | 13.75
20 | High back, low back, low front| 0 and 0G Auto. 15-16 9.75
21 |High back and low back 1 Auto. 17-16 13.75
22 ngh back, low back, low front 2 and 2G Auto. 17-16 | 13.75
*Be sure to give senal number of machme
Blades
For Cutting-Off Tool Posts
Tt Dost NG Thickness, ‘Width, Carbon Steel,
i ¥ Inches Inches Price
00 1-32, 1-16, 5-64, 3-32 =2  $0.65
10 1-16, 3-32, 1-8 11-16 .65
1-16, 3-32, 1-8 .55
11, 12, and 16 5-32 13-16 .60
3-16 .65
20, 21, and 22 1-16, 3-32, 1-8 11-16 .65
For No. 4 Auto. 3-16 13-16 .65
| For No. 6 Auto. 3-16 1 .80
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Combination Cutting-
Off and Knurling
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 knurl
al6'e furnished. For blades see list, page
368. .

Top of Cross

No. S Side s Conilontbill
A Illi}xcs S

10 No. 0 Wire Feed - 1 9-16 $30.00

11 | No. 1 Wire Feed 2 1-16 35.00

No. 4 PL. prior to 602*

21-2 40.00
No. 5 Pl. prior to 553*

{No. 2and 2F W. F. and 2 Plain}
12

*Be sure to give serial number of machine.

Angular Cutting-Off
Tools

The Angular Cutting-Off Tool is
held in the turret and operated by a
Fixed or Adjustable 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 adjusta-
ble for any included angle within its
capacity.

ORI ‘Diameter | Length | Length
No. | e | Topllee [WEmyeImab [ e | o,
where usfzd T 7“"’ i I Inches ‘ Inches Ingiles B
00 00, 00G, 19 @ 50° to 80° ‘ 5-8 ‘ 11-8 21-8 ‘ $80.00
20 0 and 0G 50° to 80° 3-4 1 3-8 258 | 115.00
22 2 and 2G 50° to 80?17 1 By 13-4 | 3 5—16 ‘ 150.00

Price does not include Fixed or Adjustable 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 the spindle
running in either direction. In ordering, be sure to
state whether to be used on front or back slide.
Circular Form Tool Blanks for these posts made

to order.
W P , > | Top 0{Cross :
. Max’'m | Max’m | q: :
No. of Machine : 3 Slideto Cen- | Price
No. Di | Width, | 5! $ Los,
< where used I::g]ﬁtser In::htes ter ()Ifn Scll))lé]sdle, Each
10 Front| 0 Wire Feed 13-4 3-4 | 19-16 [$24.00
10 Back
11 Front| 1 Wire Feed 214 |11-4| 21-16 26.00
11 Back
; 2and 2FW.F.and 2 Plain
{{‘5’ Frontli 4 Plain prior to 602* || 3 134 212 | 27.50
Ly 5 Plain prior to 553*
34 Front
**134 Back | 4 Plain and 4 Wire Feed | 4 2 3 15-16 | 85.00
36 Front
**136 Back | 6 Plain and 6 Wire Feed | 4 21-2| 47-16 90.00

*Be sure to give serial number of machine.

Tool Posts for Square Tools

For holding square tools on Automatic Screw

Machines.

Means are provided for vertical adjustment
of the tool. Cuts only when spindle is running

**Has worm adjustment.

one way.
Top of Cross Size of Tools
No No. of Machine Slide to Center 5 Price,
2 where used of Spindle, Height, | Width, | Each
Inches Inches | Inches

00 Front i
0GB 00, 00G and 19 Auto. 1 5-16 | 7-16 $18.00
2
20 pront 114 and 0G Automatic | 1 5-16 12 |58 | 23.50
22 Front |2 and 2G Automatic 17-16 5-8 7-8 31.50
22 Back 2 and 2G Automatic 17-16 5-8 1-2 | 31.50
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Tool Posts with Worm Adjustment

These Tool Posts are employed
for holding an extra wide circular
form tool on Automatic Screw Ma-
chines. The tool is adjusted and
positively locked in position by a
worm and sector. In addition, a
hook bolt clamps the tool. The rais-
ing block furnished allows the post
to be used with the spindle running
in either direction. Tool blanks made
to order.

i e R SR e
\ s o e ]\V/{]aximur‘\‘n ‘ I}Taximum Center of
umber o achine idth o Diameter .
No. where used Tool, of Tool, | Crzgf S(ﬁ'de Price
‘ Inches Inches Toches it |

20 Front 0 and 0G Automatic | 1 3-4 ‘7 214 | 1516 | $58.00

22 Front 2 and 2G Automatic | 214 | 3 | 1716 | 58.00

Turret Tool Posts

Nos. 24A and 26A Turret Tool Posts (short style) and Nos. 24B
and 26B Turret Tool Posts (long style) are used either together or
singly for turning operations. The raising block with each allows 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
ddvance or in rear of these posts.

No. No of Machine where used Prﬁce
%i% 4 Automatic [ $§§88
gg% 6 Automatic ool

32.00
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Centering and Facing
Tools

The Centering and Facing Tool is
used in the turret when the stock stop
is dispensed with. It faces the stock to
the required length and at the same

- time centers it to insure concentric drill-
ing. One turning blade and centering
tool furnished.

: Diam. | Length | Diam. | Length
No! No. of Machine of o of of Drice
where used Drill, Body, | Shank, | Shank,
Inches | Inches | Inches | Inches
00| 00, 00G and 19 Auto. 1-4 |13-8 5-8 [ 13-8 | $8.00
10 Owire geed P 5-16 |19-16 5-8 | 17-16 9515
/1 Wire Feed; 1 Plain
I beang \ 38 [111-16] 34 |2 9.75
4 Flain 428 to 601*
4 W. F. prior to 23*
14 15 Plain 428 to 581 7-8 (234 |11-2 [31-4 | 23.50
r6Plain 59 to231* B
/2 and 2F Wire Feed; 2 Plain
22 V1, Zend 2G Anto, 5-8 [13-4 1 23-4 | 16.00
34 | 4 Plain; 4 Wire Feed 7-8 234 13-4 {3 23:50
36 | 6 Plain; 6 Wire Feed 11 S 2 31-4 30.00

*Be sure to give serial number of machine.

Knee Tools

Knee Tools are used for simul-
taneous turning and internal cut-
ting. The shank is arranged to hold
a drill, counterbore or similar tool
clamped by set screw. One tool

36

| blade is furnished.
] LS
00 | 00, 00G and 19 Auto.
20 | 0 and 0G Automatic
22 | 2 and 2G Automatic
34| 4 Pl and 4 Wire Feed

6 Pl. and 6 Wire Feed

Capacity Diafm. Length Emigth
Leneth, [Diameter, |Shank, | Shank, | Body, | Frice
Inches Inches  |Tnches | Inches | Inches
11-4 3-8 5-8 1 11-8|13-8|%16.00
2 15-32
g 133erl 34| 11-2| 214 19.50
S 21-32
R s 1 R R 23.50
3 13-16
s e 47-8| 53.00

0

O e 10.00

#Screwed to face 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 rest
which precedes the blade to support the
work. The blade is adjustable.

Style 1 is provided with 1 blade and
blank bushing.

Nos. 00C, 20B, and 22B are arranged
to hold a center drill or pointing tool
in the shank, clamped in position by a
set screw.

Length
No. No. of Machine Capacity, of
e where used Inches Body,

‘ Inches

~ 00B | 00,00G, 19 Auto.| 3-1

00C | 00, 00G, 19 Auto.| 1-4
$00D | 00, 00G, 19 Auto.| 3-16 | 11-16

1-2

7-8

20B | 0and 0G Auto.
22B | 2and 2G Auto. |

'~ tLeft Hand.

STYLE 2

This style of Pomtmvr Tool is pr0v1ded Wlth one blade and back rest.

” \ Dist. .
Length F Diam. | Length
: No. of Machi : for gt | o :
No. e hsetieed. Capacity B:dy, iy Shank, | Shank, | Price
Inches Ia cl?es Inches | Inches
12 [2&2FW.F.; opl‘lno 3-4(113-16] 38 [1 [21-2 |$23.50
34 4Pl;4W. F [1-4t011-4|23-4 1-2 13-4 13 34.00
36 6Pl;6W. 7A\1j2 tq Ll--Z 215-16| 5-8 2 314 | 43.00
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Pointing Tools

These pointing tools are provided
with one blade, and one V back rest
preceding the tool.

188N otV Tachin Points Work, S ‘ s
No. where used Inches o?n ch:q( s ‘ Fice
24 | 4 Automatic To11-2 diam. 9-16 $46.00
26 | 6 Automatic To'l1-2 diam. 9-16 49.00

Pointing Tool Holders

For Circular Tools

For use in the turret of Auto-
matic Screw Machines for pointing
or forming the end of the work. The
circular tool may be readily removed
and ground without changing its
form.

The holder and shank are sepa-
rate and, after the tool is adjusted
central with the work, the two are
clamped together. Cne tool blank is
furnished with holder.

= = = — :
- : Length | Length [Diameter| Diameter
No. of Mact 2 = a | B .
Neo | hereused s | T AR T
00A 00, 00G and 19 Auto. |1 3-8 11-8 S5- 11-8 |$16.60
20A | 0 and 0G Auto. 1 9-16 1 11,16} 3-4 13-8 | 19.50
22A i 2 and 2G Auto. 115-16 |1 3-4 ‘ il | 13-4 ‘ 27.00

Circular Pointing Tool Blanks

For use with the Holder shown above. Carbon Steel. Price of blanks
for use on Nos. 00, 00G and 19 Automatic, $0.553 for use on Nos. 0 and
0G Automatic, $0.553 for use on Nos. 2 and 2G Automatic, $0.75.




BROWN & SHARPE MFG. CO. 375

Adjustable Knurl Holders

The knurls are mounted in swiveling
holders adjustable to any angle to pro-
duce straight, spiral, or diamond
knurls, using ordinary straight knurl-
ing rolls. The knurl holders have screw
adjustment for setting to any diameter
of work within the capacity of the tool.
The shank is arranged to take a bush-
ing for holding end or internal cutting
tools for operations to be combined
with knurling. Pair of straight knurls

furnished.
E No. of Machi ‘Diam. Length[ Diameter 'Leqﬁﬂ"Len;ﬁ
No. Rerred i Shank, | Shank, will Knurl, o Body,| Price
wliero.use Inches | Inches Inches Inléﬁes’ Inches

1 |158 $23.50
112 [23-8 | 23.50
{lsaslie 151011300 5 45 | 29,50
34 4PL &4 Wire Feed | 13-4 | 3 1-4i gi LIt
4
1 2

to11-2
36 6 PL &6 Wire Feed 2 31-4{|1.2 {to11l-16
- — il

to 2

00 00, 00G & 19 Auto.| 5-8|11-8 [1-16 to 7-16
20 | 0 & 0G Automatic 340 34 11-8 10 9-16

22 11, 2 & 2G Auto. ! 23

) 80.00

‘ 80.%
|

i

Sk
o
e
o

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.

P s e Mt = x o e —— T - - i .77; oS
N Muchin 1 Lepgthgn K norl, e St e
o. achine Ty or Bushing,
where used Inches

[ I [to 13-4 dié\m., 17-8long | ;
24 | 4 Auto. |41 5.8 diam., 3 1-2long tat 22,00
‘ | [to2 diam., 2 1-4 long
26 { b Ao, or 17-8 diam., 4 1-4long 4 .00
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Knurl Holders for Cross Slide
Side Knurl Holders

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.

No. { iameter idth
No. Michiing ‘ Iii%ld?f Hogo, | Wi Kaai, | Price
where used Inches | Inches hedes
00A 00, 00G and 19 13-4 9-16 3-16 $6.25
20A 0 and 0G 214 5-8 1-4 8.00
21A 1 21-2 11-16 1-4 8.75
22A 2 and 2G 3 11-16 1-4 9.75

Top Knurl 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 off tool is mounted
on the same tool post. A straight knurl is

furnished.
No, of | Width Knurl, i
A 1] %gmee g fmf;;y Ko, [ g,
OOB 00, 00G and 19 Auto. 3-16 $13.75
20B 0 and 0G Auto. 5 1-4 16.00
21B 1 Auto. 34 1-4 19.00
22B 2 and 2G Auto. Eil 1-4° 19.00
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Knurling Swing Tools

The Swing Knurl Holder is carried in
the turret and is operated by either a
Fixed or Adjustable Guide held under
the front cross slide post. It carries a
single knurl and is used for knurling
behind shoulders of large diameter or
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
or Adjustable Guide.

: Diam. | Length| Length
No. N(;;,ﬁ er‘?SCane Capacity, Inches Shank, |Shank,| Body, | Price
g _Inches|Inches | Inches

1 1-4 long up to 3-8 dia. - \
00K |00, 00G &19Au. 5-8 long up to 7-16 dia. 5-8(15-8 11-4 '$34.00

2 long up to 15-32 dia. ‘
20K | 0& 0G Auto. 7-8 long up to 13-16 dia, 3-4 |2 13-4 : 35.50

3 long up to 21-32 dia. |
22K | 2 & 2G Auto. 1 1-4Iong up to 1 3-8 dia. 1 21-2 P346J 42.50

Straight Knurls for Screw Machine Tools

For use with the Turret and Cross
Slide Knurling Holders listed on pages
375, 376, and 377. These knurls pro-
duce straight, spiral, or diamond knurl-
ing, depending upon the angle at which
they are mounted. The teeth are cut to
an included angle of 90 degrees. Knurls
are made of tool steel and hardened.

When ordering, specify diameter, width of face, size of hole, and num-
ber of teeth.

Outside | Width |Diameter

D of P ol ¥hie") "5, o™ | ol o | Bl |
[ iz | 316 [aas g‘g 765153 47 41)g9,00A, 00B  |$1.00
58 |14 | 14 ‘gg OBAA e e TN R O 110
Cr R s S
T8 38 | 14 ‘lég Ly [:1,% 35 29)26,36 1.40

Blanks of the above sizes are carried in stock from which diamond, spiral and
straight cut knurls with any number of teeth can be made to order.




BROWN & SHARPE MFG.

Co.

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 tools or circu-
lar form tools are not applicable. 1t 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.

Dia. Lgth. VL:-,nngVl
No. Machine Capacity, Inches Shank, | Shank,| Body, Price
where used oo Inches |Inches | Inches
00C. | 00, 00G, 19| 1 1-4long up to 3-8 dia. 5-8|15-8 [11-16 | $34.00
5 2 long up to 15-32 dia. > ¢ .
20C | 0and 0G 7.8 long' SRR ok 3-4|2 11-2 35.50
2 long up to 15-32 dia. | | .
9 3-4 -4
20B | Oand 0G El 1-8 Iong it dh 3-4|2 [1 3-4 35.50
3 long up to 21-32 dia. [ E
9 ) ) 5
22C. | 2and 2G }1 Y AL ‘ 1y 2. Wil7-8 | 38.50
S SRS long up to 21-32 dia.\| - ent
29 2 2 3 - |
22B| 2and2G |{} 4,00 UP to 282 } 1 |2 17-32 42.50

The Swing Tool shown on 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 same
machines.

Fixed or Adjustable guides
are not included.

See page 381.

Price does not include Fixed or r\(UTstaBFGuide.

1

e AT

gth\ 4 Automatic }{:31%6 $§ggg
56 ] { 7-8 58.00
5 6Hi 6 Automatic 1-2 g(),()o
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Recessing Swing Tools

The Recessing Swing Tool is op-
erated in the same manner as the Swing
Tool. Tt is used for chamfering and
recessing internally.

Price does not include Fixed or Ad-
justable Guide.

. Swing from | Diameter Length Length
No. of Machine & . ot b .
No | Mifowusad 0| Goner | Shaok | Shaok | Body | prie
00H 00, 00G, 19 3-16 5-8 1 3-8 15-16 $35.50
20H 0 and 0G 1-4. 3-4 13-4 114 38.50
22 2 and 2G 9-32 i 2 2 14 42.50

Back Rests for Swing
Tools

Inserted in the hole in the shank of

swing tool holders and held in place by a set screw.

No. | Noof Mashins | Copecity, | Divmeier | Length | Lemgth T -
where used Inches Inches | Inches Inches

00 00, 00G, 19 1-4 7-16 | 17-16 3-4 $9.75

20 | 0and 0G 5-16 1-2 111-16 I} 13.75

22 | 2and2G 1-2 11-16 L 17-16 17.75 |

Back Rests for Turret

Clamped in any of the turret holes. A set
screw is provided in the shank for holding a
stock stop or end cutting tool in the shank.

oF . biameter Lengthi ‘Leng th
No. N"‘;, 1?;1:[ ach(ine C‘I’p a}? Y, | "Shank, | Shank, Body, Price
o fichies Inches Inches Inches

00 |00, 00G & 19 Auto. 3-8 5-8 13-4 13-16 | $8.75

00A.| 00, 00G & 19 Auto. 3-8 5-8 118 |11-2 9.75
20 |0 & OG Auto. 5-8 3-4 134 |15-8 14.00
22 |1, 2, and 2G Auto. |1 1-8 1 238 |134 19.00
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Back Rest for Chuck

No. 00 Back Rest is used only on the Nos. 00,
00G, and 19 Automatic Screw Machines. It clamps
over the outside of the chuck guard and carries
a floating head in which a bushing is clamped.
Used between collet and tools or between cutting off
and forming tools for supporting small sizes of stock.
Greatest distance between collet and back rest,
1 inch.

Price: No. 00 Back Rest with one blank bushing, $50.00

Back Rests for
Turret

These Back Rests are of the
roller type and are used for
steadying the stock, to prevent
springing, under cross - slide

operations.
N S 3 j. Used on Work
No. of Machine . .
; No " | where used ‘ D'f?::'ﬁ;:r’ Price
24 4 Automatic i 5-16 to 1 1-4 $70.00
26 6 Automatic | 3-8 tol1-2 75.00

Fixed Guides

Held under front tool post in
place of raising block. Used for
operating swing tools for forming,
recessing, knurling, or thread roll-
ing. The front face acts as a guide
for controlling the motion of the
arm of the swing tool while cutting.

No. No. of Machine Length Guide, | il

E __where used e AT T rich ol i et
00A . 00, 00G and 19 Auto 13-8 $8.00
20A 0 and 0G 134 9.75
22A 2 and 2G 2 13.75
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Adjustable Guides

The Adjustable Guide is held under the front tool post and is used in
connection with swing and taper turning tools. The arm carrying the
guide can be adjusted in and out. The guide has an angular adjustment
with the line of the spindle.

B G e e e
00 00, 00G and 19 15-8.. 30° incl. $9.75
20 0 and 0G 2 1-4 30° incl. 12.00
22 2 and 2G 31-8 30° incl. 16.00

Fixed Guides

Held under front tool post in place
of raising block. Used for operating
swing tools for forming, recessing,
knurling, or thread rolling. The
front face acts as a guide for con-
trolling the motion of the arm of
the swing tool while cutting.

24A 4 Automatic 57-8 $29.00
26A 6 Automatic 6 1-2 29.00

Adjustable Guides

For taper turning with swing tools.
They have adjustment of guide toward
or from line of spindle and swing of
guide through an included angle of
30 degrees.

No. of Machine |  Length of Guide, :
No. where used ‘ : Inches Price

24 4 Automatic : 5 $39.00
26 | 6 Automatic 613-8 510 haid 39,00 ]
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Spindle Brakes

The Brake is used for stopping the
spind!e and holding it rigidly while cross
drilling, milling, ete. It is applied to
one of the spindle pulleys in place of
the belt, except on the No. 2G, where
it clamps over one of the sprocket
wheels.

No. of

Outside Inside

achi Width, Di iame ic
No. | Mackine | Tie | Ppmeler| Digmesr | pric
00 00 Auto. 11-4 438 4 $27.50
00G 00G Auto. 114 4 3-8 4 40.00
20 0 Auto. 2 6 7-16 6 34.00
20G 0G Auto. 2 6 7-16 6 50.00
22 2 Auto. 21-2 71-2 7 36.50
22G 2G Auto. 1 3-16 4 7-8 411-32 55.00

Cam Blanks

Cam Blanks are put up in sets of three, 2 Cross Slide and 1 Lead Cam.
They are made of mild steel and all except those for the Nos. 4 and 6
machines are bored and turned and graduated into 100 parts to assist in
laying out the cam. Cam Blanks for%\Tos. 4 and 6 machines are provided
with necessary holes, but are left square and are not graduated.

1 Diam. i Diam ) [ Price per

No. of Machine Cross Price Tead Price Set, 2 Cross

where used ISh;le. Each Inc(h & Each ?lld:i E(l}ﬂd i

nches £a am
|00, 00G and 19 41-2 [$1.00| $3.00
Automatic Screw Machine 41-2 | $1.00 g 1.00 3.00
1.30 3.90

0 and 0G

Automatic Screw Machine | © L g trd igg ggg
1, 2 and 2G 7 1.70| 510
Automatic Screw Machine | 7 1.70 {8 1.70 5.10
9 2.00 5.40
No. 4 Auto. Screw Machine | 8 2.40 12 5.70 10.50
No. 6 Auto. Screw Machine | 9 3.00 15 9.00 15.00

Stock Stops for Turrets

"The stops are finished tapered on one end and are hardened. Price
For Nos. 00 and 00G Automatic Screw Machines. .......... $0.55
For Nos. 0 and 0G Automatic Screw Machines. ............ .55
For No. 1 Automatic Screw Machine. .................... .65
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Cam Templates

Cam Templates are used for laying
out the rise and drop on the cam lobes
for various speeds. The one shown is
used with the No. 0 and 0G Automatic
Screw Machines. The templates for the
other sizes of machines differ slightly
in appearance but cover the same re-
quirements.

They are made of German silver or

celluloid as preferred. Specify which style desired when ordering.

Prices:
For use with Nos. 00, 00G, and 19 Auto. Sc. Mach
For use with Nos. 0 and 0G Auto. Sc. Mach..........
For use with Nos. 2 and 2G Auto. Sc. Mach...........

. 6.75

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. Mach., for Cross Slide Cam 13.00

for Lead Cam......

Lever Templates

Lever Templates are used for laying

out cams in cases where very close
timing is required, as for instance when
a tool is operated by the combined
action of the cross slide and turret slide.
They are made from sheet celluloid.

Prices:
For use with Nos. 00, 00G, and 19 Auto. Sc. Mach. ... . $6.75
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 ..................12.060

For use with No. 6 Auto. Sc. Mach ..................13.00
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Taper Reamers
BROWN & SHARPE STANDARD

Finishing Reamer, Style 961-F

Roughing and Finishing
S iy | e Tondt R T T B R
1 o 27-8 $2.25 $2.60
2 |8 18 31-8 2.50 2.95
& 51-2 3 3-8 2.75 3.30
4 57-8 3 11-16 3.00 3.65
5 6 3-8 4 J 3.40 4.00
6 6 7-8 4 3-8 | 3.80 4.50
i 71-2 4 7-8 4.30 5.00
8 8 1-8 51-2 4.80 9;20
9 7-8 61-8 5.30 6.00
10 9 3-4 6 7-8 6.50 7.50
11 10 5-8 | 75-8 8.00 9.00
12 11 3-8 8 14 9.50 10.50
13 12 8 34 12.00 13.50
14 12 1-2 914 15.50 17.00
15 13 1-8 9 34 19.00 21.00
16 13:1-2 10 1-4 23.00 26.00
17 13 34 10 3-4 29.00 33.00
18 14 1 4 e L4 | 36 00 ~ 40.00 i
List of Standard Tapers and Taper Holes, page 234.
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thickness.

Ground Flat Stock

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 definite

Stock is of first quality tool steel, annealed and ground to within a

limit of .001” of the given thickness.

Ill:‘c:lﬁ::m’ Size, Inches Prll)(;(;éé)er TP:;‘E;:SS’ Size, Inches Pri?ie;,cger
4 x18 $0.85 1 x18 $0.85
11-2x18 1.05 11-2x18 1.10
2 x18 1.25 2 x18 1.40
1-64. 21-2x18 1.55 5-32 21-2x18 1.60
2 x 18 1.85 3 x18 1.80
31-2x18 2.15 31-2x18 2.00
4 x18 2.50 4 x18 2.30
il x18 .60 1 x18 .95
11-2x18 .80 11-2x18 1.20
2 %18 1.00 2 x18 1.50
1-32 21-2x18 1:25 3-16 21-2x18 1570
3 x 18 1.50 3 x18 2.00
31-2x18 1.75 31-2x18 2.30
4 x18 2.00 4 x18 2.60
1 x18 .50 1 x 18 1.05
11-2x18 70 11-2x18 1535
2 x 18 .90 2 x18 1.60
1-16 21-2x18 1.10 7-32 21-2x18 1.90
S x 18 1:35 ¢ S x 18 2.20
31-2x18 1.60 31-2x18 2.60
4 x 18 1.85 4 x18 3.00
1 x 18 70 1 x18 118 553
11-2x18 .85 11-2x18 1.45
2 x 18 1.00 2 x 18 1.80
3-32 21-2x18 1.20 1-4 21-2x18 2.20
3 x 18 1.40 3 x 18 2.60
31-2x18 1.65 31-2x18 3.05
| 4 x 18 1.90 4 x18 3.50
1 x 18 7453
11-2x18 .90
2 X8 1.05
1-8 215218 1.30
3 x 18 1.50
31-2x18 1.75
4 x18 2.00

Other sizes furnished to order.

Prices upon application.
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Taper Mandrels and Expansion Bushings

Taper Mandrels

Whole | Diam. at Sers Whole | Diam. at

M%ldrel Length, |Small End, Price Mandrel Length, | Small End, Price
S Inches Inches Qe Inches Inches
3 3 11-16 <3125 $2.55 9 7 3-16 .90 $4.70
4 4 1-16 .85 2.70 10 7 3-4 1.05 5.50
5 41-2 | .45 3.00 11 8 3-8 1.25 6.40
6 51-8 | .50 3.30 12 9 1.50 7.30
2 515-16 .60 3.60 13 9 5-8 1.75 8.60
8 6916 | 15 421500 | 1 2

Mandrels take Bushings as follows: No. 3, 2.Sizes; Nos. 4, 5,6, 7 and 8,
3 sizes; Nos. 9, 10, 11, 12 and 13, 6 sizes.

Expansion Bushings
These Bushings are cast iron. They are intended to fit standardized

holes, and are capable of expanding .005 to .007 of an inch.

]:9“ tside g Tor & | Ig)utside : g Tor |
iameter ngth, - iameter Length, .
of Bushing, | Inches M%xdrel Price of Bushing, | Inches Mandrel Erice
O 0.
Inches Inches
1-2 11-2 3 $1.00 2 4 10 $3.70
9-16 15-8 3 1.00 2 1-16 41-8 10 3.70
5-8 13-4 4 1.20 | 218 41-8 10 3.70
11-16 17-8 4 1.20 | 23-16 4 1-4 10 3.70
3-4 2 4 1.20 21-4 41-4 10 3.70
13-16 21-8 5 1.50 2 5-16 4 3-8 11 4.35
7-8 214 S5 1.50 2 3-8 4 3-8 i 4.35
15-16 | 238 5 1.50 27-16 41-2 11 4.35
1 21-2 6 1.75 21-2 4 1-2 11 4.35
11-16 2 5-8 6 1.75 29-16 4 5-8 1) 4.35
11-8 234 6 1.75 25-8 4 5-8 11 4.35
1 3-16 27-8 7 210 || 211-16 4 3-4 12 5.10
11-4 3 74 2.10 || 234 4 3-4 12 5.10
15-16 31-8 7 2.10 213-16 4 7-8 12 5.10
13-8 31-4 8 255 || 278 47-8 12 5.10
17-16 3 3-8 8 2.55 2 15-16 5 12 5.10
11-2 31-2 8 2.55 3 5 12 5.10
19-16 3 5-8 9 345 il - 3-16 51-8 13 5.80
15-8 35-8 9 3.15 31-8 51-8 13 5.80
111-16 3 3-4 9 3.15 || 33-16 5 1-4 13 5.80
134 334 9 3.15 ’ 31-4 5 1-4 13 5.80
113-16 37-8 9 3.15 3 5-16 5 3-8 13 5.80
17-8 378 9 3.15 338 5 3-8 13 5.80
1 15-16 4 10 3.70 ‘




BROWN & SHARPE MFG. CO. 387

Lathe Mandrels

These Mandrels are of tool steel, hardened and accurately ground.
They are tapered .0005” to one inch.

The Mandrels from 1-4”" to 1’ are .0005” below size at the small end,
and those from 1 1-16"" to 4"/, .001”” below size at the small end.

Diameter. Total 3 Diameter, Total )
b ol et || Pie | VPR | e, || e
3-16 334 $0.75 17-8 10 1-2 $5.50
1-4 3 3-4 .80 1 15-16 10 3-4 6.00
5-16 4 90 2 11 6.50
3-8 41-4 1.00 2 1-16 11 1-2 7.00
7-16 41-2 1.10 21-8 11 1-2 7.50
1-2 5 1.20 2 3-16 12 8.00
9-16 5 1-4 1.30 21-4 12 8.50
5-8 51-2 1.40 2 5-16 12 9.00
11-16 5 3-4 1.50 2 3-8 12 9.50
3-4 6 1.60 2 7-16 12 1-2 10.00
13-16 6 1-4 1.70 21-2 12 1-2 10.50
7-8 6 1-2 1.85 2 9-16 12 1-2 11.25
15-16 6 3-4 2.00 2 5-8 12 1-2 12.00
s 7 2015 211-16 i 12.75
11-16 71-4 2.30 2 3-4 13 13:50
11-8 71-2 2.45 2 13-16 13 14.25
13-16 7 3-4 2.60 27-8 13 15.00
114 8 2.80 2 15-16 1! 15.75
15-16 8 1-4 3.00 3 13 16.50
13-8 81-2 3.25 31-8 14 18.00
17-16 8 3-4 3.50 3 1-4 14 19.50
11-2 9 375 3 3-8 15 21.00
19-16 9 1-4 4.00 3 1-2 i) 23.00
15-8 91-2 4.25 3 5-8 16 25.00
111-16 9 3-4 4.50 3 3-4 16 27.00
13-4 10 4.75 3 7-8 17 29.00
113-16 10 1-4 5.00 4 1lrf 31.00
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Work Arbors

For Automatic Gear Cutting Machines

s No. of | Length of | No. of | Smallest

Mark No. of Machine Taper of | Bushing, |Taper for| Possi ori
where used Spank ! Inchesg BuI:;xing Bluosshs.l,b Ilg. g
il | 3 and 13 10 3 6 3-4 | $16.00
I{ 3 and 13 ].% 5 l-g 9 11-4 25.50
M | sHodmdlsE | 11 | 313 | 7 |17 | %00
TN 3H and 4 14 5 10 11-2 28.00
TO 3H and 4 14 5 12 2 28.00
i 13H 14 5 10 11-2 26.50
20 5 12 4 1-2 10 11-2 25.50
R 5 16 | 6 13 | 212 | 45.00
1S 5 16 6 14 3 1-4 45.00
1 13H 14 5 12 2 30.00
FilJ 6 14 6 12 214 50.00
Vv 6 18 71-2 14 3 55.00
W 6 18 |9 18 | 4 60.00

Arbors marked * are for use in the Collets.

FThese arbors differ from one shown in cut in having a teat or straight end extendin,
beyond nut and fitting into the bushing of outer support furmshed with the Nos. SIf
4, 5, and 6 machines.

Expansion Bushings for Work Arbors

For Automatic Gear Cutting Machines

Outside [ 'No. of Machine Length, | No. Taper " Used with .
11)1-:21';2'5' \ where used Inches Holeé Arb:)vr Price
3-4 3 and 13 3 6 Eand I $2.00
7-8 3 and 13 3 6 E and 1 2.00
1 3 and 13 3 6 E and 1 2.00
11-8 3 and 13 3 6 E and I 2.00
11-4 3 and 13 31-2 9 F and J 2.55
13-8 3 and 13 31-2 9 F and J 3.00
11-2 3 and 13 31-2 9 Fand J 3.00
15-8 3 and 13 31-2 9 Fand J 315

In ordering, state outside diameter, and letter of Arbor.

Bushings marked * can be used on Withdrawing Work Arbors furnished.
Bushings marked T are furnished with the machine.
List continued on next page.
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For Automatic Gear Cutting Machines (Continued)

Expansion Bushings for Work Arbors

Outside No. of Machin Length, . Taper ‘ 3 i -
D‘Iﬂ;:ﬁ:;r’ where used - Inchtes, NoHEle[s) sz%b\g;th Price
134 | 3 and 13 SR EAEE S K $3.75
2 | 3 and 13 31-2 11 K 4.35
21-4 3 and 13 31-2 1kl K 4.35
il 3H, 4 and 13H 31-2 74 M 2.00
11-8 3H, 4 and 13H 31-2 7 M 2.00
114 | 3H, 4 and 13H 31-2 7 M 2.55
13-8 3H, 4 and 13H 31-2 7 M 3.00
11-2 3H, 4 and 13H 3 10 N and P 3.00
15-8 3H, 4 and 13H 53 10 N and P 3.75
13-4 3H, 4 and 13H ) 10 | Nand P 3.75
2 3H, 4 and 13H 5 10 | NandP 4.35
2 3H, 4 and 13H 5 12 Oand T 4.35
21-4 3H, 4 and 13H D, 12 O and T 4.35
21-2 3H, 4 and 13H 0 12 Oand T 5.25
234 |3H, 4 and 13H 3 12 Oand T 6.15
3 3H, 4 and 13H 5 12 Oand T 6.90
112 5 41-2 10 0 3.00
15-8 5 41-2 10 Q 3:15
13-4 ) 41-2 10 Q 3.75
2 5 41-2 10 0 4.35
2 1-4 5 412 10 Q 4.35
*2 1-2 5 6 13 R 5.25
*2 3-4 5 6 13 R 6.15
(i) 5 6 13 R 6.90
23 1-4 £ 6 13 R 6.90
314 () 6 14 S 6.90
*3.1-2 5 6 13 R 7.20
312 B 6 14 S 7.20
2 1-4 6 6 12 U 4.35
21-2 6 6 12 U 5.25
2 3-4 6 6 12 U 6.15
*3 6 71-2 14 Vv 7.30
*3 14 6 71-2 14 Vv 6.75
32 6 71-2 14 Vv 7105
*3 3-4 6 71-2 14 Vv 8.25
t*4 6 712 14 v 8.50
4 6 9 18 W 8.90
41-2 6 9 18 W 9.90
s 6 9 18 W 10.90

In ordering, state outside diameter and letter of Arbor.
Bushings marked * can be used on Withdrawing Work Arbors furnished.
Bushings marked T are furnished with the machine.
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Plain Vises

Furnished with jaws of
hardened steel unless other-
wise specified.

e i I [shinot o
No! | Wldtllxng{lg;ws, Deptlhm(z)}t;‘gsaws, Ja\ivs(gssn, b}]lpplﬂﬁ:\relbhl, Drice
=D 41-8 11-16 2 17 $24.00
2-P ‘ 51-8 11-4 234 27 25.00
3-P 6 1-8 19-16 3 5-8 50 34.00
4-P 71-8 2 4 1-2 90 51.00
Flanged Vises

Furnished with jaws of hard-
ened steel unless otherwise
specified.

These vises are provided
with flanges for clamping ﬁ
them to the table of Mill-
ing or Planing Machines.
Furnished with bolts, nuts, washers and clamp.

Width of Jaws, | Depth of Jaws, : Shippi ight, .
No. Inches p}nches £ JaIVIVlSc&[S)EII Ehlppllﬁi:‘velght Price
1-F 41-8 11-16 2 20 $25.00
2-F 51-8 11-4 2 3-4 36 28.00
3-F 6 1-8 1 9-16 3 5-8 64 43.00
4-F 71-8 2 41-2 110 63.00
5-F ‘ 8 5-8 21-2 7 195 89.00

Swivel Vises R

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 tongues as follows:
No.2-S5,5-8"; Nos.3—S and 4-S,
reversible for 5-8'” or 3-4" slots.

i f Depth of . T
No. WJI 2‘2;0 J gws, Javlvzc(g([;: i II{l:gl}:g, ngggliis. Price
Inches Inches |
2-S 51-8 11-4 2 3-4 41-2 49 $40.00
3-S 6 1-8 1 9-16 3 5-8 5 3-16 85 -~ 50.00
4-S 71-8 2 41-2 6 3-8 142 70.00
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Toolmakers’ Universal Vises

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 knee, which swivels on the
lower part of the base. The
lower part of the knee is
graduated and can be set at
any angle in a horizontal plane.
The upper part of the knee is
hinged in such a manner that it

can be set at any angle to 90° in a e o
vertical plane and clamped rigidly \ b deel A

in position by the nut on end of ﬁ i n

bolt forming the hinge. The bolt
forming the hinge is provided
with a hardened steel dial graduated to 90°. The upper surface is grad-
uated to degrees for setting the vise proper 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.
: The jaws are of tool steel, hardened and ground, unless otherwise
specified. Each vise is furnished with a wrench.

Width of | Depth of

! Jaws Open, Net]Wcight, Shipping

| e mem | e U EeETT MR
2T | 518 11-4 2 3-4 65 80 $83.00
3-T 61-8 1491618 1:315:8 | " {1350 Llid-A160 110.00

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,
the position being
indicated by a grad-
uated arc. Bolts,
nuts, washers and clamps are furnished. Height of vise, 4/’.

The jaws are 5’/ wide, 1”” deep, and will open 2 3-4"".

Shipping Weight: Net, about 30 lbs.; ready for shipment, about
40 lbs. Dimensions for shipment, 13”7 x 12’ x 6’". Price, $38.00.
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Self-Oiling Hangers

DROP

These hangers are entirely self-oiling, a large supply of oil being
carried in the reservoir and fed to the bearings through a wick by
capillary attraction. They can be furnished with or without arms
and with one end of the drip closed or both ends open.

Two shipper rod stops and one shipper dog are furnished with each
pair of hangers with arms. When hangers and friction pulleys are
ordered together, a shipper fork is sent. The feet on all sizes of hangers
are 4 1-2"" wide.

No. 1
A Takes Boxes 1”7 x 4" or 1 1-4" x 4 1-2""
B Dists fif i il Distance |
Deo Celrslizgll‘] ‘(3)?' Sl}?(‘rllla t ]%étaﬁne Béﬁfgf: Diameter th Single
Inchl()e,s to Shipper Rod ﬁ 0 | Centers of of Holes, | Weight, Hanger,
Ay Took Bolt Holes Inches Lbs. drice
4 sipsInchestly i TR RCR0 | C, Inches 92
10 No arm 16 12 1-8 3-4 12 $4.75
10 7 9-16 16 12 1-8 3-4 14 5.00
10 8 5-16 16 12 1-8 3-4 14 1-2 5.00
12 No arm ‘ 16 121-8 3412 4.75
12 7 9-16 16 12 1-8 3-4 14 1-2 5.00
12 8 5-16 16 12 1-8 3-4 14 5.00
12 9 7-16 16 12 1-8 3-4 15 5.00
12 10 9-16 16 12 1-8 3-4 15 5.00
16 No arm 16 12 1-8 3-1 14 5.00
16 7 9-16 16 12 1-8 3-4 16 1-2 5.25
16 8 5-16 16 12 1-8 34 20 5.25
16 9 7-16 16 12 1-8 3-4 20 5.25
17 No arm 16 12 1-8 3-4 15 5.00
e 18 No arm 16 121-8 | 3-4 15 5.00
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Self-Oiling Hangers
2

No.
Takes Boxes 1 1-2"” x 6" or 1 5-8" x 6 1-2”

Distance from Extreme | Distance ) I
Drop Center of Shaft Width Between |Diameter Net, Single
Trichos to Shipper Rod Centers of | of Holes, | Weight, Hangers,
A Incl;es Bolt Holes | Inches Lbs. Price
! Inches sl U IncheRZ (S0 e A i hiny
12 No arm 16 12 1-8 7-8 16 $7.00
12 9 7-16 16 12 1-8 7-8 18 1-2 7.25
12 11 5-16 16 12 1-8 7-8 18 1-2 7.25
12 9 7-16 and 11 7-16 16 12 1-8 7-8 2 7.25
12 11 5-16 and 13 1-16 16 12 1-8 7-8 21 7125
16 No arm 16 12 1-8 7-8 20 225
16 9 7-16 16 12 1-8 7-8 23 7.50
16 11 1-16 16 12 1-8 7-8 25 7.50
16 11 1-16 and 13 1-16 16 12 1-8 7-8 26 7.50
No. 3
Takes Boxes 1 11-16" x 6 1-2”7, 1 15-16"" x 7" or 2 3-16"" x 7 1-2"
12 10 13-16 19 15 118 | 36 $14.50
12 10 13-16 and 12 13-16 19 5 11-8 | 38 14.50
14 12 13-16 19 1153 11-8 43 15.00
14 1213-16 and 14 13-]64;19 15 11-8 J 44 15.00
*No. 5
Takes Boxes 2" x 8”7, 2 3-16"" x 9" or 2 7-16"" x 10"’
16 1 No arm | 22 |18  [11-8 [531-2] $21.00
16 12 9-16 22 18 (11-8 57 21.50
16 |12 9-16 and 14 9-16 | 22 |18 11-8 | 58 21.50

*Differs slightly from one shown in cut on opposite page.

Counter Shafts
With Friction Pulleys, Hangers and Boxes

Price includes shaft, one pair of Pad Type Self-Oiling Friction Pulleys,
one pair Self-Oiling Hangers, shipper rod, forks, stops and stud for
attaching shipper handle.

With Friction | Length of Shaft Diameter of Diameter Net,
Pulleys, in Clear Be- Shaft, of Bearing, A :
Promges | el | gge VR Tl

8 26 11-4 ‘ 1 114 $35.00
10 33 11-4 1 136 41.00
12 33 11-2 11-4 169 45.00
14 33 11-2 114 | 185 49.00
16 44 111-16 1= 2 e D5, 65.00
18 44 111-16 112 | 286 75.00




394

BROWN & SHARPE MFG.

CO.

or in pairs.

Self-Oiling Friction Pulleys

Pad Type

The pad type friction pulleys are simple in construction and noiseless
when in use. Friction is applied when the thimble is pushed between the
set screws in the end of the two operating levers, the levers spread and
bring the two friction pads in contact with the inside rim of the pulley.
Each pulley contains a center oil pocket which lubricates the bronze
bearing when 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.

When ordering two or more pulleys state if same are to be used singly

Diameter, Belt, Hole, Net Weight, Price, Price,
Inches Inches Inches Lbs. Each Per Pair
8 2 1-4 11-4 16 $11.00 $20.00

10 3 11-4 24 13.50 25.00
12 31-2 11-2 36 15.50 29.00
14 31-2 11-20r111-16 44 18.00 34.00
16 4 111-16 62 23.00 44.00
18 4 1-2 111-16 79 28.00 54.00

The space required to operate Friction Pulleys and the maximum
speeds at which these pulleys can be run satisfactorily, are given in the

ngle below:
2 . Max. Speed
D 1 f Single Pulley, | Two Pulleys, ik Pulleys, 2
5 g S i, S gy M o TR
8 i 16 1-4 ; 450
10 12 3-8 20 ey 8715
12 14 23 42 5-8 325
14 14 23 1-4 43 1-8 275
16 15 5 ok 250
18 15 1-2 26 225

Pulleys with special holes furnished when desired. Prices on Applic;tion.
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Self-Oiling Friction Pulleys

Cone Type

e b

The Cone Type pulley is designed for high speed and hard service.
The pulley runs on the hub of the inner friction surface and is provided
with a self-oiling bronze bushing, that amply lubricates the bearing when
the pulley is running idle.

When the thimble is pushed between the hardened rolls in the ends of
the levers, the levers spread and draw the friction surface of the pulley
in contact with the friction cone. A thimble is furnished with each pulley
or pair of pulleys. When ordering two or more pulleys state whether they
are to be used singly or in pairs.

Diameter, ‘ Belt, Size of Hole, : Weight, %:Jn“;:ela Price,
Inches | Inches Inches Lbs. Pri cg' Per Pair
8 21-2 114o0r1l1-2 23 $15.50 | $29.00

10 3 11-20r111-16 37 18.50 35.00
12 31-2 | 11-2,111-160or 1 15-16 59 23.00 44.00
14 4 111-16 or 1 15-16 74 29.00 56.00
16 41-2 | 111-16,1 15-16 or 2 3-16 93 40.00 78.00
18 6 2 3-16 172 85.00 | 168.00

The space required to operate Friction Pulleys is given in the table
below:

Diameter, Single Pulley, Two Pulleys, Three Pulleys,
Inches Inches Inches Inches 1
8 11 1-8 19 36 1-8 |
10 10 3-4 18 1-2 35 3-8
12 12 1-2 22, 40 1-4
14 14 1-4 24 3-4 46 1-2
16 16 1-2 28 3-4 53 34
18 20 1-2 36 7-8

Pulleys with special holéisrfurnished when desired. Prices on Application.

It is often desirable for a machine to have three pulleys operated by
one shipper rod so as to give different speeds in the same direction. For
this purpose we furnish pulleys (at the regular price) with special long
levers and thimbles on sizes 12" and 14" of the Pad Type and on sizes
8", 10”7, 12", 14" and 16" of the Cone Type.
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Improved Work Bench

A

These Work Benches are of substantial construction and are suitable
for iron and wood work. The leg or casting a consists of a rigid standard,
a bracket for the support of the shelf ¢, and its accompanying back. The
legs or standards are fastened to the floor by coach screws, shown at [,
and are supported at the back by the wall B B. They are usually placed
about 4 feet apart and support the bench b, the shelf g, the framework
n, and the shelf ¢, with its accompanying back. The framework n forms
a strong support upon which the drawers slide. The shelf ¢ supported
by the brackets is held in place by the cast-iron clip, shown at the front.
The shelf ¢ 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. o

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 e . Glithin. LAk Sud oL bl i Price;ieach $8.25
Corner Leg Castings.......... et R s o, e Pricef each 2975
Pattern Castings ... 2088950 il A BSE T a8 e Price, feach30.00
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Improved Bench Centers

Price, With Indicator, $140.00. Without Indicator, $110.00.

These centers swing 8" in diameter and take work 36" in length.

The head and foot-stock spindles are of steel, ground and accurately
fitted. The foot-stock center is held firml y in contact, with the work by a
stiff spring and as the spindle is quickly operated by a lever, work can be
easily placed in position and removed. Provision is made for clamping
the foot-stock spindle when desired.

These bench centers are furnished with or without dial 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 graduations are wide spaced,
making it easy to estimate one-half and one-quarter thousandths of an
inch. The face of the dial can be adjusted to allow 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 turnéd 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 Ibs; weight for shipment,
about 215 lbs. Dimensions for shipment, 55" x 12" x 14", Space occupied
about 5 cubic feet.
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Cutter Clearance Gauge

Price, $50.00

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 1-2” long, to one end of which is attached a hard-
ened stud 7-8" in diameter for holding the cutters. A set of five bushings
is provided for the stud so that cutters having holes 7-8”, 1”7, 1 1-4”,
11-2",1 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.

It 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.

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 suffi-

ciently 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, $75.00 Without Indicator, $59.00

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 for de-
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 which
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 horizontal 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 the wear
and keeping the surface of the testing plate correctly lined.

The stud upon which the cutters are supported is made of hardened
steel, 5-8" diameter. It 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.

Equipment: Five bushings, hardened and ground, 7-8”,1”, 1 1-4”’ 3
11-2"" and 1 3-4”" 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 with cover.

5 Approximate Price, Siz 1 Appro_ximate Price,
R
31-2x 4 2 $8.00 12018 58 $45.00
31-2x12 10 15.00 12 x 24 92 62.50
4 X o7 6 10.00 12x 36 158 90.00
4 %o 3 b 18.00 *12 x 144 2000 510.00
4 x 18 18 20.00 *1 9% 65 390 180.00
*4 x 40 80 37.50 14 x 14 52 38.50
41-2x 6 5 10.00 14 x 18 58 50.00
5) x 16 18 20.00 14 x, 21 78 62.50
6 x 6 6 12.00 155230 160 95.00
6 X2 15 20.00 16 x 16 66 50.00
6 x&h 46 33.00 16 x 48 355 174.00
6 x 50 105 65.00 18 x 18 90 65.00
*6 Xa 2 280 108.00 18 x 24 120 88.00
61-2x18 30 26.50 18 x 36 180 115.00
T XAl l2 10 15.00 20330 200 126.00
7 x 10 5 20.00 24 x 24 205 119.00
8 x 12 19 23.00 24 x 36 285 182.00
9 x99 16 18.50 24 x 48 485 | 245.00
9 x 14 29 24.50 24 x 60 696 317.00
10 x5 39 30.00 80 x< 36 375 228.00
10 () 86 63.50 30 x 60 800 394.00
10 x 50 190 105.00 36 x 68 1355 557.00
itk x 84 800 240.00
ot 30 28.50 e crl

*Made 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, Weight, Price,
Inches Lbs. Including Cover
18x11-2 5 $24.00
24x15-8 10 27.00
30x134 15 30.00
36 x17-8 15 34.00
48 x 2 35 40.00
60 x 2 1-8 50 52.00
72x214 75 64.00
84 x 2 5-16 120 78.00
96 x 2 3-8 145 94.00
120 x 2 3-4 300 120.00
*144 x 3 420
*180 x 3 1-2 835

*Made to order only. Prices upon application.

Cast Iron Packing Boxes

For Use in Case Hardening and Annealing
Furnaces

Prices upon Application.
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Nos. 1, 2 and 3 Geared Pumps

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 as near as
possible to the level of the liquid in the tank.

< Diam. of .
. Capacity, A 4 < A Size of
R 1 Si 2 Disch , | Weight, | D 3
o | S R S | P | Vi) B
1 { o i } 38 |l4or38 | 8 | 312 | 1
2 { i o } PSR L B R o
{300 20
3 1 500 10 3-4 1-2 or 3-4 24 5 11-4
Prices: No: Liw. 850200, $11.00 Without Pulley. .. ......$10.00
Price;fNo. 2.0 o 1350 Without Pulley. ........ 12.25
Price, No. 3........... 16.00 Without Pulley. ........ 14.50
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No. 8 Oil Pump

Used in supplying oil to the cutting tools of metal-working machines,
as screw machines, lathes, bolt cutters, ete. It changes automatically to
pump when running 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

Revolutions Capacity, Height é;lcﬁ()ﬂ, Discharge, ‘Weight,
per Minute |Qts. per Minute | Forced, Feet Inches Inches -~ Lbs.
100 A 42 14 14
1-2 16 8 1-2
300 2 20 1-4 1-4 3
500 4 20 777114 1-4

Driving Pulley, 3 1-2”” diameter for 1’ belt.

Nos. 21 and 23 Bronze Circulating Pumps

These pumps differ from Nos. 1 and 3 only in being made entirely
of bronze. The No. 23 has 25 per cent nickel steel shafts. Bronze shafts
will be furnished if specified. Price on application.

Price, No. 2L, o5y iee 2 $20.00 Without Pulley. .. ......$19.00
Price, No. 23.......... 42.00 Without Pulley......... 40.50
Weight, Complete, 7 Ibs.
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Nos. 11, 12 and 13 Geared Pumps

FOR OIL OR WATER
RUN IN EITHER DIRECTION

For use on machines, where the cutting tools operate in more than
one direction, as on screw machines and 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.

: Diam. of .
No Revolu},ions Cagac}x)g,v Suction, Discharge, ‘Weight, Dlra;?inz’ ‘ Sggli)f
per Minute Misti | Inches Inches ‘ Lbs. ]I’llll(l:ll:ag;, ‘ Tochies
O g e SRR 3 32 A e HE P LS e
300 4 \ ‘
1l 2 38 | 14or38 | 10 | 312 ik
300 12 [
12 500 24 1-2 3-8or1-2 J 15 414 | 1
300 20 ‘
[ 120] 500 | -apubh i o LRar 8404800 [ LB bne] A1 |
Price,iNo.-11. . S8 0e]a 75 Without Pulley. .. .. ... $12.75
Brice;: Noil 2.0 S de 17.75 Without Pulley. ....... 16.50

Price.7INo 13 S Eus 24.00 Without Pulley. .. ..... 22.50
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Centrifugal Water Pumps

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 contains emery or grit.

The pump consists of a simple 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, which 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.

Height, ‘ 1 ‘
o Forbod | 4 feet | 8 feet ‘ 12 feet i16 feet ‘20 feet D:i[schharge, chji;lt, e
Ill\z;r!;&%r Capacity, Quarts per Minute e B |
800 it e =5 ik fn
2 1000 13 6 ’ ) e ’ o 3-8 40 $25.00
1500 24 20 14 5 295
500 8 o e e ot
4 750 24 16 % RE) L 3-4 85 | 55.00
1200 96 o3 40 28 16 e

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 3-4"’ diameter for 1 1-4'' belt.

Tanks for Nos. 2 and 4 Pumps
Provided with a settling pan and plug to draw off the water.
For No. 2. Weight, 67 1lbs. Cap. 6 gals. Price, $20.00.
For No. 4. Weight, 165 lbs. Cap. 21 gals. Price, 80.00.
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Pump Accessories
For Milling Machines

Distributer

4 Distributer
Relief Valve Swivel Distributer Bracket
Distributer
For Nos. 1 and 11 Pumps, Pipe Size 1-2", ... 0o i ..$2.50
For Nos. 2 and 12 Pumps, Pipe Size 3-4'". . ;S e R X +4050)
For Nos. 3 and 13 Pumps, Pipe Size 1’ . 1 Dl sz, ¢ 15450
Distributer Bracket
For 2 s=4 20 yerhanoing A LTI Gt r e e e s AP e e 4.75
Hor 32 0Overhansin o A TS ina s s el e o s SER = 15610
Eordd I EOverhan oime o rm e e L e, 6,25
HWoridal =2 C(yverhanging -ATILE. el AR g i Tty M 16550
For 4 3-4"" Overhan"lnfrArm................................ 7.00
For 5" Overhangmg Arm. . : S Teol)
Dlstrlbuter Sw1vel
For Use with 1-2” Distributer. . o Sl - L IR 9T
For Use with 3-4"" Distributer. . e SRR R B i Sl SO L
For Use with 1”7 Distributer. . ’ Noondo sl R R IS 250)
Valve
For Use with 1-2’’ Distributer, Pipe Size 1-2”.................. 6.50
For Use with 3-4"’ Distributer, Pipe Size 3-4"".................. 7.50
ForiUse with il Distributer «PipeiSize [ ok et e 9,00
Check Valve
3-8"” for Nos. 1 and 11 Pumps. . L PR S T e e SRS T 00
12”forNo% 2 and 12 Pumps. . AR b m SR RO e SERT 10
3-4"" for Nos. 3 and 13 Pumps. . O e bt s e R LA
Rehef Valve
1-4"” for Nos. 1, 8 and 11 Pumps. . cre s e seo UL s G0
3-8 for Nos. landllPumps PR SR B SLOR B R D19()
1-2”” for Nos. 2, 3, 12and13Pum s\ PR e i 2050

Continued on next page.
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Pump Accessories (Continued)
For Milling Machines

Flexible Tube Swivel

for Base and Table* Strainer

Flexible Tube Swivel
Used with Nos. 1 and 11 Geared Pumps, Pipe Size 3-4"...... .. .$4.00
Used with Nos. 2 and 12 Geared Pumps, Pipe Size 1. .. ....... 6.00

*45° for Universal Milling Machines; 90° for Plain Milling Machines.
In ordering give style, size and serial number of machine, also state
whether swivel is for base or table.

Strainer
For No. 8i01l Pump; Pipe iSize -4 i e it oo $1.25
For Nos. 1 and 11 Geared Pumps, Pipe Size 3-8 .............. 1.70
For Nos. 2 and 12 Geared Pumps, Pipe Size 1-2”............... 2.00

For Nos. 3 and 13 Geared Pumps, Pipe Size 3-4............... 2.50
Other parts except flexible tubes are ordinary gas pipe and fittings.

—FLEXIBLE TUBZ

FLEXIBLE TUBE SWIVEL
FOR TABLE ~__
5

RETURN
FLEXIBLE TUBE

Arrangement of Oil Piping for Milling Machines.
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BROWN & SHARPE MFG. CO.

Main Office and Works
PROVIDENCE, R. 1., U.S.A.

Branch Offices

Curcaco Orrice AND STORE. . ........... 626-630 Washington Blvd.
Dirrorr Omeertent e o= brmslisie s RTE e 401 Lincoln Bldg.
Pumapereaia OrFicE. ... ..ol 1103-1105 Liberty Bldrr
HAR TR Ornyoniiite i e B e e ki Bt o 49 Pearl Street
Los ANGELES OFFICH .+ s oie e e o 617 California Bank Bldg,
BROWN & SHARPE OF NEW YORK, Inc.
NewiY orrci(psrow oy L Sty ed i e Il R L QO Vesey Street
iBocresTer Orprem ol e 413 Commerce Bldg.
SFrACUREIOFFIERUL (L s SR 419 University Block

Machine Tools

May be purchased direct, through the above offices, or through the
following agents:
IN THE UNITED STATES
Carey Machinery & Supply Co.

Baltimore, Md. . .119-121 East Lombard Street
Colcord- Wr]g,ht I\Iachlncry & Supply Co.

St. Louis, Mo. . ’ .1223-1229 North Broadway
The E. A. KlusLy Co.

Cincinnati, O. . v aoannes oo 0 331=385 Fonrth Street, West

]Ildldlldpollb, P, N vvo......235 South Meridian Street
The Murray Co.

Dallas Slexa s B o S Murray and Williams Streets
Northern Machinery Co.

Minneapolis, Minn.............5th Ave. South and Sixth Street
Perine Machinery Co., Inc.

Seattle, Wash. . SRS e 200 Hirsti Avenue, South
Portland I\Iachlnery ‘Co.’

Portland, Ore. . “ule Dl o602 Finst Street
The Strong, Cduhsle & Hammond Co

Cleveland, O........ . 326-344 l‘rankfort Avenue, Northwest

Detroit, Mlch s .1300 Fort Street, West
The Textile Mill Supply Co.’

Charlotte /NS C. i ity |- iy Cor. Fourth and College Streets
The Walraven Co.

Atlanta s oS it oo s v Pl 36-38 West Alabama Street

New Orleans, La......... Howard Avenue and Constance Street
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IN CANADA
The Canadian Fairbanks-Morse Co., Ltd.
Vontrealsy O nie i seniy s s GS b e S s e 84-98 S. Antoine Street
Branches
Joronto,Ont i N .....26-28 Front Street, West

Calgary Hamilton  St. J ohn, N.B. Vancouver Winnipeg
IN SOUTH AMERICA
Fenwick & Ciat st . s et Rio de Janeiro, Brazil

IN EUROPE
Buck & Hickman, Ltd.
England: London, Manchester, Birmingham Ireland: Dublin

Scotland: Glasgow
Fenwick Fréres & Co.

France: Paris and Liyon. Switzerland : Zurich and La Chaux-de-Fonds.
Belgium: Liége. Italy: Turin. Spain: Barcelona. Portugal: Lisbon
V. Lowener
Denmark: Copenhagen. Norway: Christiania
Aktiebolaget V. Lowener......................Stockholm, Sweden
Van Reitschoten & Houwens.................Rotterdam, Holland
IN AUSTRALIA
Scruttons, Ltd.........................Sydney, New South Wales
IN THE PHILIPPINE ISLANDS
PacificiCommercialiCio i i ette v oh B e e e Manila
IN NEW ZEALAND
John Chambers & Son, Ltd.
Auckland, Christchurch, Dunedin and Wellington

IN JAPAN
Horne Cosiltd, oo mpaeb b S Nl el R e ey Tokyo

Small Tools

May be purchased most advantageously through Hardware and
Supply Dealers in leading cities and towns in the United States; through
Tool Dealers in Europe, Domestic and Foreign Agents as listed above,
and from the following Small Tool Agents in Great Britain:

*Buck & Hickman, Ltd.
London, England "' - il 004 & 6 Whitechapel Road
Branches
England: Birmingham, Manchester Scotland: Glasgow
Ireland: Dublin
Charles Churchill & Co., Ltd.
London, England ...............9-15 Leonard Street, Finsbury
Branches
England: Manchester, Birmingham, Newcastle, Coventry
Scotland: Glasgow
C. W. Burton-Griffiths & Co.
Tondon$ Englands S aiseisy s su 64-70 Vauxhall Bridge Road

*Also Machinery Agents.
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Index

A Page

Acme Standard Screw
Thread Tool Gauges. 182
Adjustable Guides. ... ... 381
Adjustable Hollow Mills. 344, 345

Adjustable Knurl Holders 375
Adjustable Square. ... ... 121
Adjustable Swivel Vise. . . 391
Angular Cutters.........274, 275
Angular Cutting-Off Tools 369
Arbors for Shell End Mills 336
Arbors for Face Milling

Chitters s @ T 337
Arbors, Work, for Gear

Cuttlng Machines. . 388
AutomaticCenter Punches 1 99,200

B

BackUBRests i, i esets. 379, 380
Balance Turning Tools. . . 359
Ball Anvil Attachment . . 56
Bar Micrometer Calipers. 61
Beam Trammels, Im-

provedS et st 217
Bench Centers, Improved 397
Bench Leg Castings. . 396

Bench Micrometer Cahper 60
Bevel, Combination. ... .. 109

Bevels, Improved. ...... 108
Bevels, Universal. .. .. .. 108
Bevel Gear Cutters. .. .. 297-302
Bevel Gears, Ordering. . . . 323, 329
Bevel Protractors. . ... .. 102-107
Beveled Steel Straight

Edges. 13116
Blades for Cuttmg-Oﬁ'

sl 00l Bostst s ot 368
Box 1 oolssat - 08 0 8 55-308
Bi&'S 'Lapers.. oo .o 234, 236
B&S Calipers and

Dividersirs o 2067207
B & S Thread and Key-

way Calipers. ...... 208
Bushings and Bushing

Blanks oo oo 365
Button Rules i v o0 048788

C Page
Caliper Gauge. . s 167
Caliper and Wire Gauge 167
Caliper Rules. il 85-88
Caliper Squares e 1220193
Calipers and Dividers . . . 204-216
Caliper, Depth of Gear
Tooth Vernier. .. ... 128
Caliper Gauge, Rolling
Al1 St . S 166

Caliper Gauges, Standard 160, 163

Calipers, Micrometer. ... 5-73
Calipers, Vernier. .......124-127
Clamm Blanks s s e 382
Cam Templates......... 383

Cases for Micrometers . .. 515

Center Gauge Attachment 152
Center Gauges. . ... .. 152
Center Punches. . .. .198-200
Centeringand Facing Tools 372
Centrifugal Water Pumps 405
Chucks, Spring, for Mill-

ing Machines. . 340
Circular Cutting- Off ‘and

Forming Tool Blanks 367
Circular Pointing Tool

Blanks: s . o000, 374
Clamp Ring 0 s 6,7
Clamp, Toolmakers’ Vise. 196
Clamps, Improved Tool-

G R 197
Clamps, Key Seat. ...... 84
Clearance on Cutters..... 241
Clippers iHair S0 e e 224,225
Coarse-Tooth Milling Cut-

ters. «2b2,5 253, 256
Coarse-Tooth Splral End

Ml TR e 268
Coarse-Tooth Spiral Shell

End Mills: 0 S 274
Collet Blanks: .t i, 341
Colletsit L e 38 5330
Collets, Spring . ........ 346-353
Combination Bevels. . . .. 109

Combination Caliper and
Dividem st s il
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Page C (C ; ) Page
Combination Cutting-Off utters: (Coni.

: arllrclla ll%rrllurlllmé:ngTool gzﬁgﬁard T Slot. ... .. 308 5(7)3
Posts. . e ie 369 eI el 308,
Combmaft]on Setw. bsod 89,94-97 Cg}ftoggrgi{ii‘lgl‘eoilsf){:)tst ?%gé

Parts for % 102 L
Combination Squarm. ... 89-93 Cylindrical Gauges, Inter- > -Ros
Parts for. . 102 nal and External. . ..156-158
Convex and Concave Cut- D
TErE. . . n0 s At A 282
Counter Shafts.. 393 sz;fg G(;ifuge& S To.o.tillgs—léu
Corner- Roundmg Cut- pGauges 186
ters. o4 283
Cutter Arbors......... .. .330-332 Dcpll{lhctr)(f)'mgtg?r “Tooth 62
Cutter Clearance Gauge. . 3085 PR of Clear 5ot
Cutter Testing Fixture. . 399 P Vernier Calper o8 128
Cutters- s .239-329 Dl Gowes Dt pope 187
A(}IY dnttﬁgﬁ; ﬁ)f Coarse- 210 Dial Te%t Indicators. . .. . 188-190
5 03 e e 974, 275 Attachments for. .. ... 187,190
Tethile it sl g S Diametral l’itch, Formu-
(learance,on SLsg s 241 Tas for 394-3%6
Convex and Concave. . 282 e Tl 361, 362, 364
pomer BenndbEmec Bt prMaTed i g 120
Double Angle........ = ‘2)65 Direct Reading Micro-
{a(g Ml(lihgg' At '2[‘;?7‘,42 meter Calipers...... 26, 27
COIS NG PRCCUSS Dividers. . . 204, 206, 209, 215, 216
For Fluting Reamers. . 278 il Angle G 275
For Grooving Taps and Draughtsmen’s Protrac-
Reamers. . 206,217 top 110, 111
FOB ll]VIakmg T“mt‘,_g_ggl Draughtsmen’s Steel
For Mt e e Straight Edges. . .... 113
Of e an e Drill Holder Bushlngs and
Ggars ; ot ,296, 297 Blaokl 365
For Spiral Mills. 275 ! 303
Formed Milling. ..., 247 Drill Holders.. =0
Gear. . S et 1. 290-=309) E
ln\tructlons “for Order- Iénd 1(\S‘r/Iradua\’cionls_‘. ik 35
ing Rl 292, 297-302 nd Measuring Rods. . . . 153
Involute Gear. ....... 290-303 End Mills .....264-270, 273, 274
Lubricantefor Syaaei 239  Expansion Bushings. 386, 388, 389
Metric Involute. . .....304-307 Extra Capacity Collets. .. 353
Milling. .............248-251 Extra Size Feed Tubes and
Screw Slottinﬂ. e 2864287 Fingers. 354
Setting. Gear... 0% 291 Externaldnd Internal Cali-
Sharpening .......... Cni291 per Gangess. . i 160-163
Side Mllhng ..254-257 [External and Internal
Special. . ; ..244-247 Cylindrical Gauges.156-158
@procket Wheel... ... .288, 289 External and Internal
Standard Keyways for. 281 Taper Gauges....... 159
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F Page

Face Milling Cutters. . . . .258-263

AThOTS for, LR Ko 337
Plates, Sleevesand Bolts

for; s MR FEL S 261
Facing Tools........... 372
Feed Tubes. . sa ol 354
Feeding I‘mgerq .346-353
Feeds and Speedb of Cut-

LELS sl eis So b 241-243
Firm-Joint Calipers......211-214
Firm-Joint Hermaphro-

dite Callpers X 214
Fixed Guides.. .. 380, 381
Flanged Vises. . e 390
Flat Stock, Ground. .. ... 385
Flexible Steel Rules. . .. . . 78
Floating Holders. . . . .360, 361
Floating Holder Extension 361
Fly Cutter Arbors. . 333
Formed Milling Cutters. . 247
Formed Saws........... 285

Forming Tool Blanks. . ..366, 367
Forming Tool Holders. . . . 366, 367

Formulas for Determining

Dimensions of Gears:

By Diametral Pitch. .

For a Single Gear. ...

For a Pair of Gears. . .

By Metric Pitch. .

For Mitre and Bevel
Gears .

For dLLermmmg "the
number of cutter for
Bevel Gear and

Frlcmon Pulleys, Self-Oil-
ing.. ;

G
Gas Heateriool s b
Gauges:
American Std. Wire . . .
Caliper and Wire.. . ...
Certher i, v ol
Cutter Clearance.. .. ..
Cylindrical External
and Internal........
Depth i e

.324-326
325
326
304

302

302
394, 395

219

169
167
152
398

156-158
135-141

Gauges (Cont.) Page
Depth of Gear Tooth. . 186
Diaal s s o, 187
Drill . .178, 180
Engllsh Std. Wire. . 169
bl eiohty s aul il 132, 133
Jobberst DrillEesiatns 180
it ke s v e 164
Paper . . : 57
Planer & Sha er. 144
Rolling Mill. . o9 166, 168
Serew LRiteh s s i 145-148
Standard Caliper . ... . 160-163
Std. Screw Thread Tool 184
Steel Music Wire. . . .. 170
Taper Parallel. ....... 165
Taper, External and

Internally: Lo S0ap 159
Thickness ............149-151
iLhread iTool s o 1% 130
S, Standand See s 171
Universal Surface. ....142,143

. Wheel Defect, etc. . . . . 186
Washburn and Moen

Stdi, Wire. ... i) 170
Wire. ...167,169, 171, 176, 178
Worm Thread Tool. . 184

Gear Cutters. .. ........290-309
Numbersiof oy o 318

Gear Teeth, Comparative

Sizes ofis L Sl M3 21: 329

Gear Tooth Vernier. ... ..128, 131

Geared Pumps..........402-404

Gears, Bevel............ 828,029

Gears for Motor Vehicles. 327
Gears, Sizing and Cut-

tinglofdas o iaih 316-322
Graduationsil. ) EEE 75
Graduated Steel Squares. 118
Ground Flat Stock. ...... 385
Ground Form Gear Cutters 246
Ground Hobs............ 311
Guides, Fixed and Ad-

_]ustab (&) kS 381

H
Hair Clippers.........., 224, 225
Handle for Inside Mi-
crometer. . o i
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Page Page
Hangers, Self—Oiling ..... 392, 393  Knurling Swing Tools. . 377
Hardened Cast Steel Try Knurls for Screw Machine
Squares. . 57 Tools . 377
Hardened Steel bt[‘aléht
Eldgesy munitibo. s s 114 L
Hea\y Micrometer Cali- Lathe Mandrels. . ....... 387
............... 42,43,47  Lathe Test Indicator. . . .. 192
Hemht Gduoe Attach- Lever 'I(,Inpldtb.s ........ 383
ment. 134 Limit Gauges .. 164
Height Gauges, \ crmcr 132, 133 Lubricant for Cutterb 239
Hcrmdph: odite Cahpem 214
Hobs. . .310-315 M
Holder for Steel Rules. . 81  Mandrels, Lathe. . 387
Hollow Mill Blanks. ... .. 343 Mandrels Taperi e ot 386
Hollow Mills............ 343-345 N[easurlnﬂ Rods, End . 153
Mercury Plumb Bobs T 203
I Metal Slitting Saws. . .. . . 284, 285
Index Plates. . { 342  Metric Lqulvalents of
Indicators. . .188-193 Parts of an Inch. . . .. 229
Inserted-Tooth’ Mlll]ng Metric Involute Cutters. . 305-307
Cuttersaakine. uus, 257-263  Micrometer Calipers: 5-73
Plates, Sleevesand Bolts Bar. . I T e 61
for! Silasis kvl 261 Bench. . Bt el 60
Removing and Insert- Cases for. . . . 55
ing Teethin........ 262 Depth of Gear Tooth . 62
Inside and Outside Cali- Direct Reading. . . .... 26, 27
PEIS pEnet 204-207, 209-216 [Hoctl ubiny s uei s e 56
Instructions for Ordermg Handl& P satieetoHgs 71
Gears. . 27-329 Heavy.. e, 42, 43
Instructions for Ord(’rm*T Toside e iy A et 63-71
Mitre and Bevel Gear Paper Gauge.......... 57
Cutters. . .. ....292, 296-303 Ratchet Stop for. . .. ..
Involute Gear Cutters. . ..290-309 Rex.. 18, 39-41
Rol]mg Mill Gauge 59
1) Screw Thread......... 51
Jarnosapers. . s . dede 237 Table for Use with 52-54
Jewelers’ Saws.......... 287 Setsiof ¥ & S 44-50, 70, 71
Jobbers’ Drill Gauge.. . .. 180 Sheet Metaloi. .0 59
Soft Leather Cases for . v Db
K Tubular Inside........ 68, 69
Key Seat Clamps........ 84 Micrometer Depth Gauges136, 137
KeySeatCutters, Woodruff 271  Micrometer Heads. . .. ... 72 73
Rey Seat Rules.: S0 84  Milling Cutters.......... 239-309
Keyway Spring Calipers. . 208 Mills,End...... 264-270, 273, 274
Keyways, Standard, for Mills;=Hollow. @& &, ik . 343-345
Cutters ., oo 281  Mitre Gears, Cutters for. . 297-302
Knee Tools. . ...... 0 372 Morse Tapers.........ax 238
Knurl Holders. . . . .375, 376  Music Wire Gauge.... ... 171
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N Page Page
INailiSets. . v By 5 198 Recessing Swing Tools. . . 379
Narrow Edge Straight Reels, Roving or Yarn. . ..220, 221
Rdge Set Gii .. 00 116 Reference Disks. . ....... 154, 155
Narrow Firm-Joint Cali- Rex Micrometer Calipers 18, 39-41
o[ o SR L IRl T 214  Rex Spring Calipers and
Narrow Tempered Hook Dividersiiiiise i e 20959110
Rules. . siiani s, oo 80 Rolhnv-MlllthperC-auoe 166
Narrow Tempered Steel Rolling-Mill Gauges. .. .. 168
Ruless et st 77 Roving or Yarn Scales. . 229
Roving Reels o s 221
Rules:
Oil Pumps. . 402,404 'Sit Tnch, with Slide. ... 85
Outside and Inside Cali- Button. sk ioseit s 87.88
POrs. .. .o . 205,207,210-215  Caliper.............. 85-88
P Fl lex1ble Steel. o willteRt, 78
Packing Boxes, Cast Iron. 401 Iégokq. e AT 2 gg
Paper Gauge Micrometer Shy i{e( """"""" 39
Caliper ) oo DT oy o e B
Parallel Gauges, Taper. . . 165 Stlzuflle:lsptu i N )_83
Plain Hollow Mills....... 343 Stoel with ol d ------
Plain Vises. ............ e S R T
Planer & Shaper Gauge. . . 144 V‘?(;?]Ee]gz e ttee 2 ,-82
Plumb Bobs, Mercury.. .. 203 SRt
Pocket Button Rule iy 87, 88 S
Pocket S d Wi
¥ é’au %“W T xe 176  Sample Weighing Scales.. 223
Pocket, Shde C'ihper Rules 86-88 Sawsfor Slitting COPFC" 285
Pointing Tool Holders. . 374 Saws, Jewelers’. ....... 287
Pointing Tools. . ... .. 373,374 Saws, Metal Slitting. .. . 284, 285
Principle of the Microm- Scales for Draughtsmen
eter {Calipen e 5-10 Improved. L e 112
Protractor, Bevel, Uses of 103  Scales, Sample Weighing . 223
Protractor,Draughtsmen’s110,111  Screw Adjusting  Firm-
Protractorss, . i e ) 98-107 Joint Calipers. .. ... 213
Publications ... ........ 226 Screw and Wire Gauge... ~ 176
Pulleys, Self-Oiling Fric- Screw Arbors /Ut 334, 335
O e 394, 395  Screw Pitch Gauges...... 145-148
Pumps, Oil and Water. ..402-405 Screw Slotting Cutter Ar-
Pump Accessories. . . . ... 406, 407 bors............... 333
Diehon Automatic Cent Screw Slotting Cutters. . . 286, 287
5 G s ey loggio v Tare BMicones
S T e 3 alipersWii: (NS ol
p%(;l:%vﬁﬁté? ment or 901 Screw Thread Tool Gauges
: 205 8T e 182
R Seribers ¥R LR 202
Ratchet Stop for Mi- Self- Oﬂln" Friction Pul-
crometer Calipers. ... R s R R i 394, 395
Reamers, Taper......... 384  Self- Ollmg Hangers...... 392, 393
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Page Page

Sets of Micrometer Calipers 44-50  Steel Caliper Rules. .. .. . 86-88

Sets of Standard Tools. . .218, 219  Steel Rules with Holder. . 81
Sharpening Cutters. .. ... 291  Steel Squares for Mill-

Shell End Mills. . . ......273, 274 wrights.o o cin, = 119
Arhors forswssi i 336  Steel Squares with Bev-

Shreinks Rulesiiae i o 82 eled Edges......... 118

Side Milling Cutters. .. ..254-257  Stock Stops for Turret. . . 382

Six-Inch Rule Depth Gauge 141  Stocking Cutters. ... .. .. 308, 309

Six-Inch Rule with Slide. . 85  Straight Edges:

Sizes of Numbers of U. S. Beveled Steel.........113, 116

Standard Gauge. ...172, 173 Cast Tron: ol biviase 401
Sizes of Tap Drillsfor U.S. Draughtsmen’s Steel. . 113

Standard Threads.. . 181 Hardened Steel. ... ... 114
Sizes of Tap Drills for V Narrow Edge........ 116

ilihrendss it - MOl o 181 Standard Steel........ 114
Sizing and Cutting of Toolmakers’ Knife Edge 115, 116

Gears...............316-322 Straight-Shank End Mills 269
Slide Caliper Rules... . .. 86-88  Surface Gauges, Universal.142, 143
Slitting Saws. ..........284, 285 Surface Plates, Cast Iron. 400
Slotting Bushing Blanks. . 360 IS5wing Tools..\ .. i 0 87T, 379
Slotting End Mills....... 270  Swivel Vises............390, 391
Spacing Attachment. . . . . 201
Speed Indicator ........ 193 T
Speeds, Table of Cutting. 242, 243  Tables:

Spindle Brakes......... 382 of Cutting Speeds.....242, 243
Spiral End Mills. . .. 265, 267, 268 of Decimal Equivalents 228, 230
Spiral Shell End Mills. . . .273, 274 of Different Standards

Spring Calipers and Di- of Wire Gauges. . ... 174

VIAerS s sk 204-210, 215 of French or Metric
Spring Chucksand Collets 340, 341 Measures.... ... il 227
Spring Collets and Feed- of Millimetre Equiva-

N2t ers RS 346-353 lentasi s R s o 229
Spring Depth Gauges. . . .139, 140 of Tap Drill Sizes. ... . 181
Sprocket Wheel Cutters. . 288, 289 for 29° Screw Thread
Spur Gear Hobs.........312-314 Tool Gaugersal v i 183
SpuUr.(Gearss soE v N 328 for Twist Drill and Steel
Squares: Wire Gauge......... 179

Adjustables o S 121 of U. S. Std. Threads 185
Die Makers’.......... 120 for Use with Screw-
CaliperMECONes St 122, 123 Thread Micrometers 52-54
Combination. .. ....... 89-93 Showing Correspond-
Graduated Steel .. .. ... 118 ing Circular and Dia-
Millwrights S0 119 metral Pitches.. .. .. 318
(Chin Steel ot o 119 Showing Depthof Space
TY 5 s sl el 117 and Thickness of
WithBeveled Edges. .. 118 Tooth in Spur Gears 319
Standards of Length. . . . . 74 Tap Holders,. ... oit.. 363, 364
Stainless Steel Rules. . .. 83  TaperCylindrical Gauges 159
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Taper Mandrels and Ex-
pansion Bushings. . .. 386
Taper-Nose Spindle, The. 234, 235

Taper Parallel Gauges. . . . 165
Taper Reamers. .. ...... 384
Tapers, Standard, and

Taper Holes. . . .234, 236-238
Tempered Hook Rules. . . 80
Tempered Steel Rules . . .76-79, 82
Test Indieators. ........ 187-192
Testing Fixture, Cutter . . 399
Thickness Gauges. .. .. .. 149-151
Thin Steel Squares. . . ... . 119
Thread Tool Gauges. . . . . 130
Thread Tool Verniers. . . . 129
Thread and Keyway

Spring Calipers. . .. . 208
Toolmakers’ Clamps. . . . . 197

Toolmakers Calipers and
Dividers. ..........204, 205
Toolmaker's Knife Edge

Straight Edges. . . .. 115
Toolmaker’s Knife Kdge

Straight Edge Set. .. 116
Toolmakers’ Vise Clamp . 196
Toolmakers’” Vises. . .....196, 391
Tool Posts for Circular

Aools s Sagmnt bty 370
Tool Posts for SquareTools 370
Tool Posts with Worm

Adjustment......... 371

Tools for Screw Machines 343-383
Tools, Sets of Standard. . . 218, 219

Tooth Flanks Undercut. . 320
Top Knurl Holders. . . . .. 376
Trammels, Improved Steel

Beam .0 Shdist ey, 217
Transfer Firm-Joint Cali-

Persiai. sl s 212
Ty ESquaress il s 1 Ly
T SlotiGuttersaid 272
Tubing Micrometer Cali-

PEIE i s S AT i 56
Tubular Inside Micro-

INEter e T TRt 68, 71
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Turret Tool Posts. ... ... 371
Twist Drill and Steel
Wire Gauge. ......:. 178, 179
U
Universal Attachment for :

Dial Test Indicators. 190
Universal Bevel Protrac-

OrsL o s o s 106, 107
Universal Bevels .. ..... 108
Universal Depth Gauge. . 138
Universal Divider. .. .... 216

Universal Surface Gauges 142, 143

v
V Blocks and Clamps. . ..194, 195
Vernier Calipers. ........124-127
Description of the.....124, 125
Vernier Depth Gauge. .. . 135
Vernier Height Gauges. . .132, 133

Vernier, Gear Tooth. .. .. 131
Vernier, Thread Tool. .. .. 129
Vise Clamp, Toolmakers’. 196
Vises, Toolmakers’. .....196, 391
WiSest 415 kv, ot 196, 390, 391
A\

Water Pumps. .. ......n. 402-405
Wheel Defect, Worn Coup-

ler Limit and Worn

Journal Collar Gauge 186

Wire Gauges....... 167, 169-179
Woodruff KeySeat Cutters 271
Work ‘Arbors. . ..o s 388

Expansion Bushings for 388,389
Work Basket Rule. . ... .. 84

Work Bench Castings . .. 396

Worm Thread Tool Gauge 184

Worm Gear Hobs....... 8145315
Y

NarniBeel o aicr oyt 220

Yarn or Roving Scales. ... 222
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