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OF INTEREST.

The business now conducted by the Brown &
Sharpe Mfg. Co. was founded in 1833 by David
Brown and his son Joseph R. Brown. David Brown
retired in 1841 and the business was continued by
Joseph R. Brown until 1853, when Lucian Sharpe
I became his partner and the firm of J. R. Brown &
Shtarpe 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 and in 1852 Samuel Darling began a similar
line of work. The partnership of Darling, Brown
& Sharpe was formed in 1866 and the business
carried on under that name until, within a few
years, the partnership was dissolved by the pur-
chase of Mr. Darling’s interest.

The Works are situated one-half mile from the busi-
ness centre of Providence and are five minutes’
walk northwest from the Union Railroad Station.

The Buildings are modern and especially ar-
ranged to meet the requirements of the business.
The machine shops are fire-proof and the business
is therefore free from danger of serious interrup-
tion and, on work entrusted to us, customers are
given security against loss by fire.

Floor Area. The four main manufacturing
buildings have a floor space of about 295,000 sq.
ft., and the two foundries about 84,000 sq. ft. In
1853 the floor space occupied was 1,800 sq. ft.; the
present buildings occupy 482,475 sq. ft. or about
11 acres.
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The Machines and Tools described in this cata-
logue are made with the purpose that they shall
be the best in their respective classes. Careful
attention is constantly given to insure workmanship
of the best quality. Cylindrical bearings are ac-
curately ground; plain bearings are scraped to
surface plates that are kept trued by means of mas-
ter plates. All alignments are correct.

Improvements of greater or less importance are
constantly being made in our machines and tools,
thus adapting them to the latest requirements of
machine shop practice.

All machinery is subjected to careful inspection
and, when deemed requisite, to actual operation
before being packed.

Should any defect become apparent in the work-
manship of any of our machines or tools, we
request that we be promptly notified of the same.

The Floor Space Dimensions of machines
cover the extreme projections and points of travel
of the various parts. The dimension at right
angles to line of counter-shaft is given first.

The Speeds of Counter-shafts given in cata-
logue are only approximate and must be varied
according to the nature o1 the work and the cir-
cumstances nnde* ~hich the tools are used.

Prawings, sho. ang plans of our machines and
counter-shafts, can be had on application by those
who contemplate purchasing machinery in our line,
These drawings are also sent upon receipt of order
for any of our machines. They supplement the
Floor Space Dimensions given in catalogue by
indicating how tools can be advantageously over-

-~ arranged to run by each other,

S
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The Willcox & Gibbs Sewing Machines have
been made by us for more than forty years and we
refer to them as an illustration of the quality of
our work.

Orders. We request our customers to use the names
or numbers of tools, as printed in catalogue. This
will enable us to fill orders promptly and correctly.
We are often at a loss to know what is wanted
when different names or descriptions are employed.

We would impress upon purchasers the advantage
of ordering, if possible, articles that are made in
large quantities and carried in stock, in the place
of goods that vary only in one or two dimensions
from these, but have to be made to order. For ex-
ample, a variation of one-eighth of an inch in the
size of hole of a cutter, often causes extra expense
and several days’ delay.

In ordering special tools to be graduated and
figured, our customers are particularly requested
to send a clear description and a sketch showing
the exact position of figures and graduations
wanted.

When goods are ordered to be sent by express,
with bill to be collected on delivery, the express
charge for collecting will be added. Small articles
can be sent by mail when addlt'onal cost of post-
age is remitted. We are not o :pomxble for losses
irr the mail.

The Machines and Tools described in this
catalogue are usually kept in stock and will be
packed and delivered at railroad or steamer in this
city, without extra charge.

Verbal Orders and Instructions should be
confirmed in writing.



xx

Please address all business communications to
the Company.

We carry a representative line of machine tools
and a complete line of small tools at our Western
Store, 16 and 18 South Clinton Street, Chicago, I11.

We also carry representative lines of machine
and small tools at our New York Office, 136 Liberty

" Street, Room 507. We also have a Philadelphia
Office, 444 The Bourse.

Machine Tools can be ordered direct or through
our representatives. List on second page of cover.

Small Tools are carried in stock and sold by
instrument and hardware dealers throughout the
country.

In cases where these cannot readily be procured
from dealers, we will send any of our small tools
upon receipt of price, to any place in the United
States or Canada.

Cutters may usually be obtained at once and the
delay and cost of transportation saved.

Standard Gears may also be obtained from
hardware and machinists’ supply dealers and are
carried in stock by our agents throughout the
country. See page 302.

Catalogues of the Latest Edition should be kept
on hand. We are pleased to mail a copy to any
address. Old catalogues should be destroyed.
When reference is made to page, give date or num-
ber of catalogue found at top of first page of cover.
The prices and dimensions found in this catalogue
are subject to change without notice.

Pamphlets or Circulars describing the con-
struction and use of the various machines are

furnished on = ‘“'"q'g'n.

d
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Publications on Milling and Grinding Machines,
Practical Treatise on Gearing, Formulas in Gear-
ing and Hand Book for Apprenticed Machinists
may be obtained through booksellers, hardware
and instrument dealers or are mailed on receipt of
price, as per catalogue.

Announcements of Important Changes, notices
_of new machines, tools and items of general in-
terest in relation to our business, will be published
in upper left-hand corner of the last page of the
“American Machinist.”

Medals Awarded: London, 1862 ; Paris, 1867 and
1878 ; Vienna, 1873 and Philadelphia, 1876. At
the Tennessee Centennial Exposition of 1897 we
received the Gold Medal ; at Paris, 1889 and 1900,

" and at Brussels, 1897, the Grand Prix.

As most of our machines are the outgrowth of
our own wants in manufacturing, their capacity
and the nature of the work they will perform, can
be better appreciated, perhaps, by a visit to our
works. We are always ready and glad to show
our works to those who contemplate purchasing
machinery or are interested in machine shop or
foundry practice.

BROWN & SHARPE MFG. CO.

Willcox & Gibbs Automatic Sewing Machine -



FIGURES SHOWING CAPACITY OF
MACHINES.

At the head of most of the pages devoted to machinery
we have placed, immediately under the number of each
machine, the figures that best indicate its capacity—the
object being to assist those who desire to quickly compare
machines, or wish to remember or designate them by their
size In a way that is customary with lathes and planing
machines. In some cases this plan is novel, 8o we have
repeated the figures of capacities below the illustrations of
the machines. For example: the illustration of one of the
Grinding Machines is headed, No. 1, 8” x 24", Universal
Grinding Machine, and is followed by the words, *The
centres swing 8” in diameter and take 24” in length.”

CONSTRUCTION NUMBERS.

In ordering tools, attachments or duplicate parts of ma-
chines, it s often desirable to give the construction number
of the machine.

These numbers may be located as follows:

Universal and Plain Milling Machines: above spindle on
frame, top front of table, top front of knee.

Vertical Spindle Milling Machines: No. 2, top front of
table, top front of knee, front of upper box on spindle head;
No. 5, top front of table and top front of ways.

Universal Grinding Machines: top front of swivel table.

Plain Grinding Machines: top front side of guide on table.

Surface Grinding Machines: No. 2, top front of upright,
top of table; No. 3, top front of wheel slide.

No. 1 Tool Grinding Machine: top of rest support.

No. 2 Cutter Grinding Machine and No. 3 Universal Cutter
and Reamer Grinder: spot, top of guide bar bracket.

Automatic Gear Cutting Machines: top left-hand side of
upright, outer support for work arbor.

Plain and Wire Feed Screw Machines: front side of front
box.

Automatic Screw Machines: front side of rear box.
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DIMENSIONS OF
UNIVERSAL MILLING MACHINES.

No. of Machine. 1 |112 2 2A 3 4
No. of Taper Hole
in Spind\) . 1 |10 |10 | 10 | 1 11
Distance from Cen. k
tre of Spindle to
O.H. Arm. 51275127 512"!151.2"' 638" 714"
Greatest Distance
‘firom End of Spin- !
et et | 14 161271612716 127 18 12" 21
Back Geared. No | Yes | Yes | Yes | Yes | Yex
Working Surface 32):2'4" 32 _,?24” 37\.” l" 45 12 o 1 2
of Table. 61276 19" |8 1.47 8 14" | 10" |11 12
Transverse Move- :
ment of Table. 71277 12" 712" 712" 812" 9 L.2"
Greatest Distance
gr(;mdti)e ntr'tlz‘ of ¢
et o
. sbindle toTop OF ygn | ggr 71217127 197 | 17
Length of Auto-
m,‘,"fic Feed. 20" | 20" | 23" | 23" | 28 (33 12"
No. of Changes of
oL ohang 2] 2 |2 |12 | 2 |2
Variations in Feed | .005” | .003" | .003" | .001" | .004" | .004"
to one Rev. of to to to | to to to
Spindle. 1007 | 1207 | 1207 | .4007  .160" | .200"
Index Centres . {
Swing. 10 10" 10" 10" l 12" 14
Ind:ize(.}entres 16" 16" 119 12719 1_2”; 26" | 32"
- . 2225 | 2485 | 2585 | 2750 | 4030 | 5000
Net Welght. 1bs. | 1bs. | Ibs. | Wbs. | lbs. | Tbs.
Floor Space. 68"x | 69"x | 77"x | Ti"x | 93"x |110"x
63” 68" 751/ 75" 86” 92!/
Price.




No. 1
20 in. x 7 1-2 in. x 18 in.
UNIVERSAL MILLING MACHINE.

Patented Feb, 14, May 23, 1 898 ; Aug. 29, 1889; Sept. 10,
Nov. 12, 1%01; Jan. 13, 1903; Others pending.

The table has an automatic longitudinal feed
of 207; a transverse movement of 7 1-2”7 and
can be lowered 18” from centre of spindle.

The centres swing 107 in diameter and take
167 in length.



No.1l 20in.x 71-2 in. x 18 in.
UNIVERSAL MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
frontend is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3" belt, giving, with 3 speeds of
counter, 8 changes of speed direct, from 56 to 333 revolu.
tions per minute and 4 reverse, from 65 to 292 revolutions
per minute. Speeds in qeometrlcal progression.

The Overhanging Arm }s & solid steel bar. Distance from
centre of epindle to arm, 5 1.2"; greatest distance from end
of spindle to centre in arbor support, 14”. 1t i8 clamped at
both bearings by one lever. The arbor support has a hole
for bearing for arbor, etc., a8 well as an adjustable centre.

The Table, including oll pans and channels, i3 35 34" long,
612" wide, has a working surface 323.4"x61.2°, a T slot
58" wide, a transverse movement of 7 1.2” and c¢an be low-
ered 18" from centre of spindle. Arc of swing 280°,

The Elevating Screw is telescopic.

The Feed of table, of 20", is positive and automatic in
either direction. It can be changed by asimple movement
of leveron front of saddle, and, being driven from the centre,
can be used with table clamped at any angle to 53 degrees
either side of zero. There are 12 changes of feed, evenly
graded from .005" to .100"" to one revolution of spindle. The
table feed screw is not splined. A quick return for the
table i8 provided.

The Spiral Head and Foot-stock Centres swing 10" in diame-
terand take 16" in length. The head can be setat any angle
from 10 degrees below the horizontal to 5 degrces beyond
the perpeadicular, The front end of spindle is threaded,
and has a No. 10 taper hole. The straight hole through
spindle, at end of taper, is 1 1.16” in diameter. By means of
the raising block the head can be set at any angle on table.
The foot-stock centre can be raised vertically and set at
an angle in a vertical plane.
3£iﬂerential Indexing provides for all divisions from 1 to

The Vise swivels and has a graduated base. The jawsare
hardened, 5 1-8" wide, 114" deep, and will open 234",

The Counter-shaft has 3 friction pulieys 14" in diameter for
312" belts, and should run about 90 and 120 revolutions per
minute direct, and 105 reverse.

Weight of machine rendly; for shipment, about 2775 1bs.

Net Weight, about 2225 1bs. Floor Space, 63'x 63"

Dimensions ‘of hox for shipment, 53"'x 35"'x67".

Price includes No. 2 Swivel Vise, change gears, index
plates and tables explaining the use of same, 6" 3-jawed
chuck, “E” collet, centre rest, raising block, wrenches, and
everything else shown incut, Wge““’" with overhead works,
boxed and delivered f. o. b. at Providence, R. I.

ce
For 'Arbors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 89. -



No.11-2
20 in. x 7 1-R in. x 18 in.
UNIVERSAL MILLING MACHINE.

Patented Feb. 14, May 23, 1893; Aug. 29, 1899; Sept. 10,
Nov. 12, 1901; Jan. 80, 1903; Others pending.

The table has an automatic longitudinal feed
of 20”; an automatic transverse movement of
7 1-2” and can be lowered 18" from centre of
spindle.

The centres swing 10" in diameter and take
16" in length.
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No.11-2 20in.x71-2in.x18in.
UNIVERSAL MILLING MACHINE.

The Spindle has a hole its entirc length and runs in bronze
boxes provided with means of compensation for wear. The
front end is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3 ' belt,and is back geared, giving,
with 3 gpeeds of counter, 16 changes of speed direct, from
16 to 318 and 8 reverse, from 17 to 240 revolutions per min.
ute. Speeds in geometrical progression.

The Overhanging Arm is a solid stecl bar. Distance from
centre of spindle to arm, 5 1-2'; greatest distance from end
of spindle to centre in arbor support, 16 1.2”. It is cliimped
at both bearings by one lever. The arbor support has a hole
for bearing for arbor etc., as well as an adjustable centre.

Arm Braces are furnished and with these in position,
milling can be done to 16” from face of column,

The Table, including oil pans and channels, is 35 3.4 "long,
7' wide, has a working surface 32 3.4 x 7", a T slot
5.8"” wide, an automatic transverse movement of 7 1.2°, Can
be lowered 138” from centre of spindle. Arc of swing 2x0°,

The Elevating Screw is telescopic.

The Feed ol table, of 20", 1s positive and automatic in
elther direction. It can bechanged by a simple movement
of lever on front of saddle, and, heinyg driven from the cen-
tre, can be used with table clamped at any angle to 53
degrees either side of zero. There are 20 changes of feed
evenly ﬁraded from.003" t0 .120" to one revolution of spindle.
The table feed screw is not splined. A quick return for the
table is provided.

The Spiral Head and Foot-stock Centres swing 10" in diame-
ter and take 16" in length. The head can be set ut:m{ angle
from 10 degrees below the horizontal to 5 degrees beyond
the Rerpendicular. The frout end of spindle is threaded
and has a No. 10 taper hole. The straighthole through spin.
dle, at end of taper, is 1 1.16" in diameter. By means of the
raising block the head can be set at any angle on table. The
foot-stock centre can be raised vertically and set atan angle
in a vertical plane.

Differential Indexing provides for all divisions from 1 to

The Vise swivels ahd has a graduated base. The jaws are
hardened, 5 1.8” wide, 114" deep and will open 2 3-4".

The Counter-ghaft has 3 friction pulleys 14" in diameter for
31.2" belts, and should run about 144 and 175 revolutions per
minute direct, and 160 reverse.

Wei%l’lt of machine ready for shipment, about 3100 1bs,

Net Weight, about 2485 1bs. Floor Space, 69''x 68",
Dimensions-of bex for shipment, 56" x 35" x 67".

Price includes No. 2 Swivel Vise, change gears, index
plates and tables explaining the use of same, 6" 8-jawed
chuck, “E” collet, centre rest, raising block, wrenches, and
everything else shown incut, together with overhead works,
boxed and delivered f. 0. b. at Providence, R. I.

Pri
17'01",e ’A?bors, Collets, Tapers, Attachments and List of*=
Tools, see pages 46 Lo 89.



[

No. 2
23 in. x 7 1-2 in. x 17 1-2 in.
UNIVERSAL MILLING MACHINE.

With Hand or Power Vertical Feed.

Patented Feb. 14, May 23, 1893 ; Aug. 29, 1899; Sept. 10,
Nov. 12, 1%01; Jan. 13,1903 ; Others pending.

The table has an automatic longitudinal feed
of 23”7, an automatic transverse movement of
7 1-2” and can be lowered 17 1-2” from centre
of spindle.
The centres swing 10” in diameter and take
™19 1-2” in length.



No. 2 23 in.x71-2in.x171-2 in..
UNIVERSAL MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear.
The front end is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3" belt and is back geared, giving,
with 3 speeds of counter, 16 changes of speed direct, from
16 to 318 revolutions per minute and & reverse, from 17 to 290
revolutions per minute? Speeds in geometrieal progression.

The Overhanging Arm is a solid steel bar., Distance from
centre of spindle to arm, 5 1-2”; greatest distance from end
of spindle to centre in arbor suvlport, 16 12", Itis clamped
at hoth bearings by one lever. Thearbor support has a hole
for bearing for arbor, etc., as well as an adjustable centre.

Arm Braces are furnished, and with these in position,
milling can be done to 16” from face of column.

The Table, including oil pans and channels, is 40" long,
8 1.4 wide, fms a working surface 37" x 8 1.4”, 2T slots 5.8
wide, an automatic transverse movement of 7 1.2” and can
be lowered 17 1-2” frogn centre of spindle. Arc of swing,280°,

The Elevating Screw is telescopic.

The Feed of table, of 23", is positive and automatic in either
direction. Itcan be changed by a simple movement of lever
on front of saddle, and, being driven from the centre, can be
used with table clamped at any angle to 53 degrees either
side of zero. There are 20 changes of feed evenly graded
from .003” to .120” to one revolution of spindle. The table
feed screw is not splined. A quiek return for the table is
provided.

The Sgiral Head and Foot-stock Centres swing 10” in diam-
eter and take 19 1-2” in length. The head can be set at any
angle from 10 degrees below the horizontal to 5 degrees
beyond the perpendicular. The front ¢nd of spindle is
threaded and has a No. 10 taper hole. The straight hole
through spindle, at end of taper, is 1 1.16” in diameter. By
means of the raising block the head can be set at any angle
on table. The foot-stock centre can be raised vertically and
set at an angle in a vertical plane,
¢ l‘)*ggerential Indexing provides for all divisions from 1

0 380.

The Vise swivels and has a graduated base. The jaws are
hardened, 5 1-8" wide, 1 1.4" qTeep and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 14” in diameter
for 3 1.2” helts and should run about 144 to 175 revolutions
per minute direct and 160 reverse.

Weight of machine ready for shipment, about 3200 1bs.

Net Weight, about 2585 bs. Floor Space, 77X 76.”

Dimensions of hox for shipment, 56"x 36"x 67".

Price includes No. 2 Swivel Vise, change gears, index
plates and tables explaining the use of same, 6” 3-jawed
chuck, *“ E2’collet, centre rest, raising block, wrenches, and
everything else shown in cut, together with overhead works,
boxed and delivered f.o.b. at Providence, R. I.

ice, 8 Price, with Power Vertical Feed, $

For Arbors, Collets, Tapers, Attachments and List of

Tools, ses pages 46 to 89.
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No. 2-A
23 in. x 71-2 in, x 17 1-2 in.

UNIVERSAL MILLING MACHINE.

Patented Feb, 14, May 23,1863 ; Aug. 28, 1899; Nov. 12,1901;
Jan. 13, 1903 ; Others pending.

The table has an automatic longitudinal feed
of 23”7, an automatic transverse movement of
7 1-2" and can be lowered 17 1-2” from centre
of spindle.

The centres swing 10" in dlameter and take
19 1-27 In'length.




No.2-A 23in.x712in.x171-2 in.
UNIVERSAL MILLING MACHINE.

The Spindle has a hole its entire lcogth and runs in bronze
boxes provided with mcans of compensation for wear.
The front end is threaded and has a No. 10 taper hole. It is
driven by a siufle ulley, 11” diameter for 3" belt and is back
feared. giving 16 cbanges of speed in either direction, from

5 to 376 revolutions per minute. Changes obtained by gear-
ing. Speeds in geometrical progression. Driving pulley
runs at constant speed.

The Overhanging Arm is a solid steel bar, Distance from
centre of spindle to arm, 5 1.27; greatest distance from ¢nd
of spindle to centre in arbor lu¥gon, 16 1.27. Itis clamped
at both bearings by onelever. e arbor support has a hole
for bearing for arbor etc., as well as an adjustable centre.

Arm Braces are furnished and with these in position,
milling can be done to 16 from face of column,

The Table, including oil pans and channels, is 40" long,
8 14" wide, has a work ng surface 37" x 8 14", 2 T slots. 58"
wide, an automatic transverse movement of 7 1.2” and can
be lowered 17 1.2” from centre of spindle. Arc of swing 2807,

The Elevating Screw is telescopic.

The Feed of tible, of 23”,18 positive and automatic in either
direction. Itcan be changed by a simple movement of lever
on front of saddle and, being driven from the centre, can he
used with table clamped at any angle to 53 degrees either
side of zero, There are 12 changes of feed in geometrical
progression, from 1.2” to 6" lper minute. Range for small
mills, .001” to .016” per revolution of spindle; large mills,
033" to .400”. The table feed screw is not splined. A quick
return for the table is provided.

The Spiral Head and Foot-stock Centres swinﬁ)lo" in diam-
ter and take 19 1.2” in length., The head can be set at any
angle from 10 degrees below the horizontal to 5 degrees
beyond the J)erpendicular. The front end of spindle ix
threaded and has a No. 10 taper hole. The straight hole
through spindle, at end of taper, is 1 1-16” in diameter, By
means of the raising block the head can be set at any angle
on table. The foot-stock centre can be raised vertically and
set at an angle in a vertical plane,

Differential Indexing provides for all divisions from 1 to

The Vise swivels and has a graduated base. The jaws are
hardened, 5 1-8” wide, 1 1-4” deep and will open 2 84",

The Counter-shaft has 2 friction pulleys 14" in diameter
for 3 1.2 belts and should run about 275 revolutions per
minute in either direction.

Weight of machine ready for shipment, about 3400 1bs.

Net Weight, about 2750 1bs. Floor Space, 77" x 75".

Dimensions ofbox forshipment, approximate,49”x 86"x 67".

Price includes change gears, index plates and tables ex-
plaining the use of same, 6" 3-jawed chuck, No.2Swivel Vise,
“E” collet, centre rest, raising block, wrenches and every -
thing else shown in cut, together with overhead works,
boxed and delivered f. o.b. at Providence, R. I,

Price, 8 Price, with Power Vertical Feed, $

For Arbors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 89.
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No. 3
28 in. x 8 1-2 in. x 19 in.

UNIVERSAL MILLING MACHINE,

Patented Febh. 14, May 23, 1803 ; Aug. 29, 1899; Sept. 10,
Nov. 12, 1901; Jan. 13, 1203; Others pending.

The table has automatic feeds as followg
longitudinal, 28”; transverse, 8 1-27; vertical,
197,

The centres swing 127 in diameter and take
26” in length.
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No.8 28 in. x 8 1-2 in, x 19 in.
UNIVERSAL MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with meansof compensation for wear. The
front end is threaded and has a No. 11 taper hole.

The Cone has 4 steps for 3 1.2 belt and 18 back geared,
flving with 8 speeds of counter, 16 changes of speed direct,

rom 13 to 392; and 8 reverse, from 14 to revolutions per
minute. Speeds in geometrical progression.

The Over ing is a solid steel bar. Distance from
centre of spindle to arm, 6 3-8"; greatest distance from end
of spindle to centre in arbor support, 13 1.2". It is clamped
at both bearings by one lever. The arbor support has a
hole for bearing for arbor etc., as well as an adjustable
centre.

Arm Braces are furnished and with these in position,
milling can be done to 18” from face of column.

The Table, includinﬁ oil pansand channels, s 50 1-4” long,
10" wide, has a working surface 45 12" x 10", 8 T slots 5.8"
wide, an automatic transverse movement of 8 1.2" and an
automatic vertical movement of 19",  Arc of swing 280°,

The Elevating Screw is telescopic.

The Feed ot table, of 28", is positive and automatic in
either direction. It can be changed by a simple movement
of lever on front of saddle, and, being driven from the
centre, can be used with table clamped at any angle to 50
degrees either side of zcero. There are 20 changes of feed,
evenl;i'g-mded from .004” to .160" to one revolution of spin-
dle, The table feed screw is not splined. A quick return
for the table is provided.

The Spiral Head and Foot-stock Centres swing 12" in diam-
eter and take 26" in length. The head can be set at any
angle from 10 degrees below the horizontal to 5 degrees
beyond the perpendicular. The front end of spindle is
threaded an(F has a No. 11 taper hole. The straight hole
through spindle at end of taper is 114" in diameter. By
means of the raising block the head can be set at any angle
on table. The foodt-stock centre can be raised vertically and
set at an angle in a vertical l)lane.

Differential Indexing provides for all divisions from 1 to

The Vise swivels and has a graduated base. The jaws

are hardened, 6 1-8” wide, 1 9-16” deep and will open 3 5-8".

The Counter-shaft has 3 friction pulleys, two 12" and one

. 14" in diameter, for 3 1-2” and 4’ belts and should run about
198 and 158 revolutions per minute direct and 178 reverse.

Weight of machine ready for shipment, about 4825 1bs.

Net Weight, about 4030 1bs. Floor Space, 93"x 86",

{mensions of box for shipment, 65"x 4ix 73",

Price includes No. 3 Swivel Vise, change gears, index
plates and tables explaining the use of same, 8" 3-jawed
chuck, “G” collet, centre rest, raising block, wrenches,
and everything else shown in cut, together with overhead
works, boxed and delivered f. o. b, at Providence, R. L.

Price
For h?bors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 89.
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No. 4
83 1-2 in. x 9 1-2 in. x 19 in.

UNIVERSAL MILLING MACHINE.

Patented Feb, 14, May 23, 1883; Aug, 29, 1899; Sept. 10,
Nov. 12,1901; Jan. 13,1908; Others pending.

s,

The table has automatic feeds as follows:
longitudinal, 33 1-27; transverse, 9 1-2”; verti-
cal, 19”.

The centres swing 147 in diameter and taks
827 in length.
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No. 4 831-2in.x91-2in.x19in,
UNIVERSAL MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
front end is threaded and has a No. 11 taper hole.

The Cone has4steps for3 1.2" belt and {8 back geared, giv-
ing, with 3 speeds of counter, 16 changes of speed direct,
from 10 to 452; and 8 reverse, from 12 to 886 revolutions per
minute. Speeds in geometrical s)rogression.

e g Arm is a solid steel bar. Distance from
centre of spindle to arm, 7 1.4”; greatest distance from end
of spindle to centre in arbor support, 21”. It is clamped at
both bearings by onelever. The arborsupport has a hole for
bearing for arbor etc., as well as an adg‘ustnble centre.

Arm Braces are furnished and with these in position,
milling can be done to 19 1-2" from face of column.

The Table, including oll pans and channels, 18 59 34" 1on
11 1.2” wide, has a working surface 54 1.2"x 11 1.2", 3
slots, 34" wide, an automatic transverse movement of 9 1.2,
an automatic vertical movement of 19°. Arc of swing, 276°.

The Elevating Screw is telescopic.

The Feed of table,of 331.2', is positive and automatic in
either direction. It.can be changed by a simple movement
of lever on front of saddle, and, being driven from the cen-
tre,can be used withtabteclamped atany angle to 48 degrees
either side of zero. There are 20 changes of feed, evenly
graded from .004" to .200" to one revolution of spindle. The
table feed screw is not splined. A quick return for the table
is provided.

he Spiral Head and Foot-stock Centres swing 14" in diame-
ter and take 32" in length. The head can be set at any angle
from 10 degrees below the horizontal to 5degrees heyond the
perpendicular. The frontend of spindle is threaded and has
a No. 11 taper hole. Thestraight hole through spindie atend
of taper is 1 14" in diameter. By means of the raising block
the headcan besetatanyangleontable. Thefoot-stock centre
can beraised vertically and setat an angle in a vertical plane.

Differential Indexing provides for all divisions from 1 to

The Vise swivelsand has a graduated base. The jaws are
hardened, 6 1.8 wide, 19-16" deep and will open 3 5-8",

. The Counter-shaft has 3 friction pulleys, two 14" and one
16" in diameter for 4" belts, and should run about 226 and
175 revolutions per minute, direct; and 200 reverse.

Weight of machine ready for shipment, about 6000 1ba.

Net Weight, about 5000 1bs. Floor Space, 110" x 92" o

Dimensions of box for shipment, 73" x 46" x 72".

Price includes No. 8 Swivel Vise, change gears, index
plates, and tables explaining the use of same, 9" 3-jawed
chuck, “G" collet, centre rest, raising block, wrenches, and
everything else shown in cut, together with overhead works,
boxed and delivered £. o. b. at Providence, R. I.

Price, 8
For Arbors, Collets, Tapers, Attachments and List of Tools,
see pages 46 to 89, i

-
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DIMENSIONS OF
PLAIN MILLING MACHINES.
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DIMENSIONS OF
PLAIN MILLING MACHINES.

‘ ! ,
3 4 5{12;13;1:;!”24

i
No. Taper Hole; ! |
|

No.of Machine.

in Spindle. 1mnon 1 100 10 10 1

Distance from
Centre of !

pindleto 0. g g 71478 BB 8167\ 2 T 3TNI6 T LT

Greatest Dis- | , | ;
tance from ,
end of spindle N '
to Centre in H f
Arbor 227 | 217 | 25" 9847 117 121.27]26 127
Supvort.

Back Geared. | Yes | Yes | Yes

Working Sur- | 42"x | 487X | 54"x | 20”x | 27"x [ 34"x | 72" x
- face of Table.| 12* 14" 16" 3 7 |8 1.2" 17 1.4"
Transverse

Movement of
Somair | &7 fssarlosur| swe | w | or | 1

Greatest Dis-
tance from
Centre of
Spindle totop :
of Table. 19 34" 20" 19127 7 1.2"(9 38" 9" 19"

!

Length of Auto- '
matic Feed. 347 142" | 4y ) 2" 15" | 30" w2

No. of Changes
of Feed. 12 12 20 4 4- 4 20

Variations in i
Fead ta one  |-0067801.008"t0/ 007"to| 012"to! 015"t0|.012"t0! 006"t0
rev.ofSpindle| <1987 | 280" | 73507 | ".03" | 066" | 062" | 300"

NetWeight. 1bs.| 3690 | 4340 | 7000 | 1780 | 2550 | 2315 | 5925

84" x 102" x| 115”x | 63"x | 49"x | 72"x | 69"X
Floor Space. 75| 8L | et | 46 | 47 |51 127 1637

Price.
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No. 00
%7 in.and 4 1-4 in. x 4 1-4 in. x 7 1-2 in.

HAND MILLING MACHINE:

The table has a longitudinal movement of 77,
a transverse movement of 4 1-4” and can be
lowered 7 1-2” from centre of spindle.



w

No. 00
7in.and 4 1-4in. x4 1-4in. x 7 1-2 in.

HAND MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
front end has a No. 9 taper hole.

The Cone has 4 steps, the largest 9” diameter for 2” belt.

The Overhanging Arm can be removed or turned out of
the way. Distance from centre 6f spindle to arm, 5 1.8";
greatest distance from end of spindle to centre in arm,
10 127,

The Table, including oil pans and channels, is 20" long,
7 1.2” wide, has a working surface 16"x5 147, 1 T slot 5-8"
wide, a transverse movement of 4 1-4” and can be lowered
7 1.2” from centre of spindle.

The Feed of table, of 4 14", is obtained by the extreme
throw of the lever at any setting. The table rack allows a
longitudinal movement of 7”.

An Adjustable Dial, graduated to read to thousandths of
an inch, indicates the transverse movement of the table.

The Vertical Movement, of 7 1.2, is operated by a lever on
the front of the knee. An adjustable stop is provided. The
knee saddle and table are counter-balanced by weights inside
of the column.

The Vise is flanged and has hardened jaws 4 1-8” wide,
1 1.16” deep and will open 2",

The Counter-shaft has 1 tight and 2 loose pulleys 10"
in diameter for 2 1-2” belts and should run about 250 revo-
lutions per minute,

‘Weight of machine ready for shipment, about 1300 1bs.

Net Weight, about 940 1bs.

Floor Space, 36"x 36".

Dimensions of box in which machine is shipped, about
41"x29"x 61",

Price includes No. 1 Flanged Vise, ‘““C” collet, oil can,
wrenches and everything else shown in cut, together with
overhead works, boxed and delivered f. 0. . at Providence,
R. 1.

For Arbors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 89.
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- No. 0 '
16 in, x 4 1-4 in. x 14 1-2 in,

PLAIN MILLING MACHINE.

Screw Feed Machine Patented
May 23, 1893; Aug.2), 1899; Jan. 13,1903.

Cut Shows Rack Feed Machine.

The table has an automatic longitudinal feed
of 16", a transverse miovement of 4 1-4", and

ean be lowered 14 1-2' from centre of spindle.



19

No. 0
16 in. x 4 1-4 in. x 14 1-2in.

PLAIN MILLING MACHINE.
With Rack or Screw Feed.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
front end has a No. 9 taper hole.

The Cone has 4 steps for 2 1.4” belt, giving 4 changes of
spieed direct and 4 reyerse from 90 to 860 revolutions per
minute.

The Overhanging Arm can be removed or turned out of the
way. Distance from centre of spindle to arm, 5 1.8"; great-
est distance from end of spindle to centre in arm, 101-2".

The Table, including oil pans and channels, is 25" long, 27"
for Screw Feed Machine, 8" wide, has a working surface 20"
x 8”, 3T slots 1.2 wide, a transverse movement of 4 14"
and can be lgwered 14 1.2 from centre of spindle,

The Feed of table, of 16", Is automatic in either direction
and can be automatically released at any point. There are
8 changes of feed varying from .005" to .11" to 6ne revolu-
tion of spindle.

Adjustable Dials graduated to read to thousandths of an
inch indicate the transverse and vertical movements of
table. Machine with Screw Feed has dials, graduated to-
read to thousandths of an inch, for longitudinal feed.

The Vise, with Rack Feed Machine,is flanged and has
hardened jaws 4 1-8" wide, 11-16" deep and will open 2",

The Vise, with Screw Feed Machine, swivels and has a

aduated base. The jaws are bardened, 51-8" wide, 1 1.4"

eep and will open 2 34",

The Counter-shaft has 1 tight and 2 loose pulleys 12" in
diameter for 2 1.2 belt, and should run about 180 revolu-
tions per minute in either direction.

Weight of machine ready for shipment: Rack Feed, about

1bs.; Screw Feed, about 1375 1bs.

Net Weight, about 970 lbs.

Floor Space, 57"'x 42".

Dimensions of boxes in which machines are shipped, Rack
Feed, 40'x35"x 61"; Screw Feed, 39”x 33"x 61",

Price includes vise, No.1 Flanged for Rack Feed, or No. 2
Flanged for Screw Feed, oil can, *C” collet, wrenches and
everything else shown in cut, together with overhead works
boxed and delivered f. o. b. at Providence, R. I.

Price, with Rack Feed, $

Price, with Screw Feed, $

For Arbors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 89.

* -



No. 1
24 in. x 6 1-2 in. x 18 1-2 in.
PLAIN MILLING MACHINE.

Screw Feed Machine Patented
May 23, 1883: Aug. 29, 1899; Jan, 1,1903,

Cut Shows Screw Feed Machine.

The table has an automatic longitudinal feed
of 247, a transverse movement of 6 1-27, and can
be lowered 18 1-2” from centre of spindle,

'S
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No. 1
24 in.x61-2 in. x 18 1-2 in.

PLAIN MILLING MACHINE.
With Rack or Screw Feed.

The Spindle has a hole its entire length and rups in bronze
boxes provided with means of compensation for wear. The
front end is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3" belt, giving, with 2 speeds of
counter, 4 changes of speed direct and 4 reverse, from 65 to
292 revolutions per minute; or 8 direct, from 56 to 333 revo-
lutions per minute.

The Overhanging Arm is a solid steel bar. Distance from
centre of spindle to arm, 5 1-2”; greatest distance from end
of spindle to centre in arbor support,16”. The arbor sup-
port has a hole for bearing for outer end of arbor etc., as
well as an adjustable centre,

Arm Braces are furnished and with these in position mill-
ing can be done to 13” from face of column.

he Table, including oil pans and channels, is 38" long, 10”
wide, and has a working surface 32" x 10", 3 T slots 5.8"
wide, a transverse movement of 6 1-2" and can be lowered
18 1-2” from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 24", is automatic in either direction
and can be automatically released at anlz point. There are
8 changes of feed, varying, on the Rack Feed Machine, from
.007"" to .12” and on the Screw Feed Machine from .005" to
09" to one revolution of spindle.

Adjustable Dials, graduated to read to thousandths of an
inch, indicate the transverse and vertical movements of
table. Machine with Screw Feed has a dial, graduated to
read to thousandths of an inch, for longitudinal feed.

The Vise, with Rack Feed Machine, is flanged and has
hardened jaws 5 1-8” wide, 1 1.4” deep and will open 2 3.4,

The Vise, with Screw Feed Machine, swivels and has a

raduated base. The gaws are bhardened, 5 1-8" wide, 1 14"

eep, and will open 2 3-4",

The Counter-shaft has 2 tight and 2 loose pulleys 14" in
diameter for 3 1-2” belt and should run about 105 revolu-
tions per minute in either direction.

‘Weight of machine ready for shigment: Rack Feed, about
2200 1bs. ; Screw Feed, about 2320 1bs.

Net Weight, Rack Feed, about 1700 lbs.; Screw Feed,
about 1790 1bs.

Floor Space, 76" x 59", .

Dimensions of box in which machine is shipped, 50" x

"x 63"

Price includes vise, No. 2 Flanged for Rack Feed, or No. 2
Swivel for Screw Feed, oil can, ** E” collet, wrenches, and
everything else shownincut, together with overhead works,
boxed and delivered f. o. b. at Providence, R. I. -

Prics! with Scxow Fecd. §

Fol?e 'Arbors, Collets, ’fapers. Attachments and List of
Tools, see pages 46 to 89.



No. 1-B
24 in. x 7 1-2 in. x 18 in,
PLAIN MILLING MACHINE.

Patented May 23, 1803; Aug. 20, 1899; Sept. 10, 19015
Jan. 13, 1903; Others pending.

The table has an automatic longitudinal feed
of 24", an automatic transverse movement of
7 1-2" and can be lowered 18” from centre of
spindle.
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No. 1-B
24 in. x7 1-2in. x 18 in.

PLAIN MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear,
The front end is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 8" belt, giving with 3 speeds of
counter, 8 changes of speeidirect from 56 to 333 revolutions
prer minute and 4 reverse from 65 to 242 revolutions per
minute. Speeds in geometrical progression.

The Overhanging Arm is a solid steel bar, Distance from
centre of spindle to arm, 5 1-2”; greatest distance from end
of spindle to centre in arbor support, 16 1-2”. The arbor
support has a hole for bearing for outer end of arbor etc.,
as well as an adjustable centre. It is clamped ut both bear-
ings by one lever at the front of machine.

Arm Braces are furnished and with these in position mill.
ing can be done to 16” from face of column,

The Table, including oil pans and channels, i3 39 1.2” long,
10" wide, has a working surface 827 x 10", 3 T «lots 5-8” wide,
a transverse movement of 7 1.2” and can he lowered 1~
from centre of spindle.

The Elevating Screw is telescopic and does not pass helow
the base of the machine.

The Feed of table, of 24", is positive and automatic in
either direction. It can be changed by a simple movement
of a lever on the front of the saddle. It is driven by a chain
and sprocket wheels. There are 12 changes of feed obtaincd

by means of change gears varying from .005"” to .10” to one
revolution of spindle.

Adjustable Dials, graduated to read to thousandths of
an inch, indicate the longitudinal, transverse and vertical
movements of table..

The Vise swivels and has a graduated base. The jaws are
hardened, 5 1-8” wide, 11-4” deep and will open 2 8-4”,

The Counter-shaft has 3 friction pulleys 14” in diameter
for 312" belts and should run about 90 and 120 revolutions
per minute direct and 105 reverse.

Weight of machine ready for shipment, about 2675 1bs.

Net Weight, about 2080 1bs.

Floor space, 76" x 51".

- Dimensions of box in which machine is shipped, 53" x
34" X 67"

Price includes No. 2 Swivel Vige, oil can, “E” collet,
wrenches and everything else shown in cut, together with
overhead works, boxed and delivered f, o. b. at Providence,

LI

Price, $

For Arbors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 8Y.
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No. 2
28 in. x 6 1-2 in. x 18 1-2 in.
PLAIN MILLING MACHINE.

Screw Feed Machine Patented
May 23, 1898, Aug. 29, 1899; Jan. 13, 1903,

CUT SHOWS- SCREW FEED MACHINE.

The table has an automatic longitudinal feed
of 28’, a transverse movement of 6 1-27, and
can be lowered 18 1-27 from centre of spindle.

¥ = -
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No.2
28 in. x 6 1-2 in. x 18 1-2 iR,
PLAIN MILLING MACHINE.
With Rack or Screw Feed.

The Spindle hasa hole its entire length and runs in bronze
boxes provided with means of compensation for wear.
The front end i3 threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3’ belt and is back geared giving,
with 2 speeds of counter, 8§ changes of speed direct and
8 reverse, from 17 to 290 revolutions per minute ; or 16 direct,
from 16 to 318 revolutions per minute. Speeds in geomet.
rical progression.

The 0verlmn(ﬁing Arm is a solid steel bar. Distance from
centre of spindle to arm, 5 1-2”; greatest distance from end
of spindle to centre in arbor support, 16". Itis clamped at
both bearings by one lever. The arbor support has a hole
for bearing for arbor, etc., as well as an adjustable centre.

Arm Braces are furnished, and with these in position,
milling can be done to 13 1-2* from face of column.

The Table, including oil pans and channels, is 40" long,
10 1-4” wide, has a working surface 34" x10",3 T slots 58"
wide, a transverse movement of 6 1.2” and can be lowered
18 1-2” from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 28", is automatic in efther direc.
tion and can be automatically released at any point.
There are 12 changes of feed varying,c on the Rack Feed
Machine from .006” to .13", and on the Screw Feed Machine
from .005" to .12" to one revolution of spindle.

Adjustable Dials, graduated to read to thousandths of an
inch, indicate the transverse and vertical movements of
table. Machine with Screw Feed has dials, graduated to
read to thousandths of an inch, for longitudinal feed.

The Vise, with Rack Feed Machine, is flanged and has
bardened jaws 6 1-8” wide, 1 9-16” deep, and willopen 3 5.5".

The Vise, with Screw Feed Machine, swivels and has a

duated base. The jaws are hardened, 5 1-5" wide, 1 1-4”

eep, and will open 2 3-4",

The Counter-shaft has 2 tlght and 2 loose pulleys 14" in
diameter for 3 1.2” belts and should run about 160 revo-
lutions per minute in either direction.

Weight of machine ready for shipment: about 2700 1bs.

Net ght, about 2175 Ibs,

Floor Space, Rack Feed Machine, 68"x 57"; Screw Feed
Machine, 86"'x 59",

Dimensions of box in which machine is shipped, 50"x 34"

Price includes vise, No. 8 Flanged for Rack Feed or No. 2
Swivel for Screw Feed, oil can, “E” collet, wrenches and
everything clse shownin cut, together with overhead works,
boxed and delivered f. o. b, at Providence, R. 1.

Price, Rack Feed, $ Price, Screw Feed, $ -
For Arbors, Collets, Tapers, Attachments and List of

see 46 to



No. 2-B
28 in. x 7 1-2 in. x 18 in.

PLAIN MILLING MACHINE.

Patented May 23, 188; Aug. 20, 1899; Sept. 10, 1901;
Jan. 13, 1%3; Others pending.

The table has an automatic longitudinal feed
of W70 an automatic transverse movement of

7107 and an automartie vee*” ‘%\d of 18",

i)
L}
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No. 2-B
928 in. x 7 1-2 in. x 18 in.

PLAIN MILLING MACHINE.

The Spindle has 2 hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
fron: eud is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3”7 belt and is back geared, giving
with 3 speeds of counter, 16 changes of speed direct from
16 to 318 revolutions per minute and 8 reverse from 17 to
290 revolutions per minute. Speeds in geometrical progres.
sion.

The Overhanging Arm is a solid steel bar. Distance from
centre of spindle to arm, 512" greatest distanee from end
of spindle to centre in arhor support, 16 1.2", Itis elamped
at both bearings by one lever. The arbor support has a
hole for bearing for arbor ete., as well as an adjustable
centre.

Arm Braces are furnished and with these in position, mill.
ing can be done to 16” from face of column.

The Table, including oil pans and channels, is 40” Jong,
10" wide, has a working surface 34"x 10", 3 T slots, 5.8" wvide,
an automatic transverse movement ot 7 127 and can be
lowered 18" from centre of spindle.

The Elevating Screw is telescopic and doces not pass helow
the base of the machine.

The Feed of table, 0f28”,is positive and automatic in cither
direction, screw driven and can be changed by a simple
movement of lever on front of saddle. It is driven hya
chain and sprocket wheel. There are 20 changes of foed
obtained by means of change fears varying from .003" to
120" to one revolution of spindle.

Adjustable Dials graduated to read to thousandths of an
inch indicate the longitudinal, transverse and vertical inove-
ments of table.

The Vise swivels and has a graduated bage. The jaws are
hardened, 5 1.8” wide, 1 1-4” deep and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 14" in diameter
for 3 1.2" belts and should run about 144 and 175 revolutions
per minute direct, and 160 reverse.

Weight of machine ready for shipment, about 3000 1bs.

Net Weight, about 2435 ths.

Floor Space, 87"x55". .

Dimensions of box for shipment, 50”x 34"X 63",

Price includes No. 2 Swivel Vise, “E” collet, wrenches and
everything else shown in cut, together with overhead works,
boxed and delivered f.o. ). at Providence, R. 1.~

Price, 8

For Arbors, Collets, Tapers, Attachments and List, of
Tools, ree pages 46 to 89,
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No. 3
34 in. x 9 in. x 19 3-4 in.

PLAIN MILLING MACHINE.

Serew Feed Machine Patented Feb. 6, 1900.
Ruck Feed Machine Patented Jan. 18, 1888; Feb. 6, 1900,
Others pending.
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No. 3
34 in. x9in. x 1934 in.

PLAIN MILLING MACHINE.
With Rack or Screw Feed.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
front end is threaded and has a No. 11 taper hole.
he Cone has 4 steps for 3 1-2° belt and is back geared,
gving. with 2 speeds of counter. 16 chanzes of <peed, from
t0 392 revolutions per minute. Speeds in geometrical
ngression.

The Ovethanging Arm is a solid steel bar, Distance from
€entre of spindle to arm, 6 3+ '; greatest distance from e
of spindle to centre in arbor support, 22 . It is clamped it

h bearings by one lever. The arbor <upport bius a hole
for bearing for arbor etc., 88 well as an adjustable centre.

m Braceg are furnished, and with thew in pou=ition,
milling can be done to 20° from face of column.

The Table, including oil pans and channels, is 50" long,
u 14" wide, has a working surface 42°x 12, 3 T =lots
58" wide, a transverse movement of ¥', and can be low-
ered 19 3.4 from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 34, is automatic in either direction
and can be automatically released at any point. Itisdriven
direct from the spindlé by a chain and sprocket whecls.

ere are 20 changes of feed, obtained by means of chanye
%ears, varying from .005" to .200" to one revolution of gpin-.
le. A fine hand feed is also rrovidml. When the feed is
automatically released, the table remains locked in position.

Adjustable Dials graduated to read to thousandths of an
Inchindicate the transverse and vertical movementsof table.

The Vise is flanged and has hardened jaws 6 13" wide,

9-16” deep, and will open 3 5-8”,

- The Counter-shaft has 2 tight and 2 loose pulleys, 14" and"
18” in diameter for 4" belts, and should run about 198 and

revolutions per minute.

Weight of machine ready for shipment about 4420 1bs.

Net Weight, about 3625 Ibs.

Floor Space, 84" x 63",

Dlx}nenslons of box In which machine is shipped, 65" X 44"
X7

Price includes No. 3 Flanged Visze, ofl can, “G’ collet,
wrenches, and everything else shown in cut, together with
overhead works, boxed and delivered £. o. b. at Providence,

Price, Rack or Screw Feed, $ With Pump, 8

For Arbors, Collets, Tapers, Attachments and List ok
Tools, see pages 46 to 89.
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No. 4
42 in. x 8 3-4 in. x 20 in.

PLAIN MILLING MACHINE.

Patented Oct. 18, 1802 Tan, 18, 1sgx; Feb., 6, 1900,
Others pending.,

The table has an automaticlongitudinal feed
of 42", an automatic transverse movemwent of
8 3-4” and can be lowered 207 from centre of

spindle.
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No.4 42in.x 8 3-4in. x20in.
PLAIN MILLING MACHINE.

The Spindle has a hole its entire length and runs in bronze
boxes provided with means of compensation for wear. The
front end is threaded, has a No. 11 taper hole, a recess
across the end and a cap nut by which an arbor or collet
provided with a clutch collar can be positively locked.

The Cone has 4 steps for 3 1-2", belt and is back geared,
giving. with 2 speeds of counter, 12 ('hanlzea of speed, from

0 to 487 revolutions per minute. Speeds in geometrical pro-
gression.

The Overhan[ﬁing Arm is a solid steel bar. Distance from
centre of spindle to arm, 7 1 4”; greatest distance from end
of spindle to centre in arbor support, 21”. It is clamped at
both bearings by one lever. An arm support is furnished
that has a bearing for the arbor, thus allowing the usual
arbor support to be used at any intermediate point near
the cutter and with .the support in position, milling can be
done to 22 1-2" from face of column.

The Table, including oil pans and channels, is 60" long,
15 78" wide, has a working suiface 48" x 14", 3 T slota 3-4”
wide, an automatic transverse feed of 8 3-4” and can be low.
ered 20" from centre of spindle.

‘The Elevating Screw is telescopic.

The Feed of table, of 42", is automatic in either direction
and can be automatically released atany point, Itisdriven
by a chain and sprockeft wheels. There are 20 changes of
feed, obtained by means of change gears, varying from .006"
to .300" to one revolution of spindle. A fine hand feedis
also provided. When the feed isautomatically released the
table remains locked in position.

Adjustable Dials, graduated to read to thousandths of an
inch, indicate the longitudinal,transverse and vertical move-
ments of table.

The Vise is flanged and has hardened jaws 7 1-8” wide, 2"
deep and will open 4 1-2",

The Counter-shaft has 2 tight and 2 loose pulleys 14" and
18" in diameter for 4” belts and should run about 225 and
175 revolutions per minute,

Weight of machine ready for shipment: Mand Vertical
Feed, without pump, about 5350 1bs. ; with pump, about 5415
1bs.; Power Vertical Feed, without pump, ahout 6100 1bs.;
with pump, about 6165 1bs. ' Tools, about 125 Ihs.

Net Weight : Hand Vertical Feed, without pump, about
4465 1bs.; with pump, about 4530 1bs.; Power Vertical Feed,
without pump, about 5200 Ibs.; with pump, about 5265 Ibs,
Tools, about 100 1bs.

Dimensions of boxes for shipment: Hand Vertical Feed,
727x 52"x 75" ; Power Vertical Feed, 67"x 51"x 73". ]

Price includes No. 4 Flanged Vise, oil can, “G” collet,
wrenches and everything else shown in cut, together with
overhead works, boxed and delivered f. 0. b. at Providence,
R.1. Price, $ Price, with Pump, 8

For Arbors, Collets, Tapers, Attachments and List of
Tools, see pages 46 to 89.
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No. 5 .
48 in.x 9 3-4 in. x 19 1-2 in.
PLAIN MILLING MACHINE.

Patented Oct. 18, 1892; Jan. 18, 1898; Feb. 6, 1900,
Others pending.

The table has an automatic longitudinal feed
of 48", an automatic transverse movement of
9 3-4” and the table can be lowered 19 1-27
from centre of spindle.



No. 5
48 in. x9 3-4in. x 19 1-2in.

PLAIN MILLING MACHINE.
With Hand or Power Vertical Feed.

The Spindle bas a hole its entire length and runs in bronze
buxes provided with means of compeusation for wear. The
frontend is threaded, has a No. 12taper hole, a recess ncrogs
the end and a 1~ar nut by which an arbor or collet provided
with a clutch collar can be positively locked.

The Cone has 3 steps for 41.2” belt and I8 double back
geared, giving, with 2 speeds of counter, IR changes of
speed, varying from 10 to 404 revolutions per minute.
Speeds in geometrical progression.

The Overhanging Arm is a solid steel bar, Distance from
centre of spindle to arm, 8 3-8”; greatest distance from end
of spindle to centre in arbor support, 28”. It is clamped at
both bearings by one lever. An arm support is furnished
that has a bearing for the arbor, thus allowing the u=ual
arbor support to be used at any intermediate point near
the cutter, and, with the support in position, milling can be
doune to 27" from face of column.

The Table, including oil pansand channels, 11 66 1-4" long,
18" wide, has a working surface 54”x 167, 3'I' slots 3-4" wide
an automatic transverse feed of 9 34" and can be lowered
19 1-2” from centre of spindle. -

The Elevating Screw is telescople.

The Feed of table, of 48", is automatic in either direction
and can be automatically released at any point, Itisdriven
by achain and sprocket wheels. There are 20 changes of
feed, varying from .007" to .350" to onc revolution of spindle,
A fine hand faed is also provided. When the feed i3 auto-
matically released, the table remains Jocked in position.

Adjustable Dials, graduated to read to thousandths of an
inch, indicate the movements of tahle.

The Vise is flanged and has bhardened jaws 718" wide, 2"
deep and will open 4 1-2".

The Counter-shaft has?2 tight and loose pulleys, 16" and 20"
in diameter for 5" belts and should run about 325 and 170
revolutions per minute. ]

Weight of machine ready for shipment: Hand Vertical
Feed, without pump, about 8145 1bs., with pump, ahout 8225
lbs.; Power Vertical Feed, without pump, about 8255 1bs,,
with pump, about 8345 1bs.; tools, about 250 1bs.

Net Weight: Iland Vertical Feed, without pump, ahout
6960 1bs., with pump, about 7245 Ibs.; Power Vertical Feed,
without pump, about 7040 1bs., with pump, about 7235 1bs.;
tools, about 200 1bs. Floor Space, 115"x 72",

Dimensions of box for shipment, 77"x 58"x '

Price includes No. 4 Flanged Vise, oil ca
wrenches, and everything else shown in cut
overhead works, boxed and delivered f. 0. b.

. ice ‘With Pump, $

Price, with Power Vertical Feed, $

For Arbors, Collets, Tapers, Attachment
Tools, see pages 46 to §7.
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No. 12

26 in. x 5-8 in. x 7 1-2 in.

PLAIN MILLING MACHINE.

The table has an automatic longitudinal feed
of 267, the spindle has a transverse adjustment
of 5-8” and the greatest distance from centre
of spindle to top of tableis 7 1-2”.
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No. 12
26 in. x 5-8in. x71-2 in,

PLAIN MILLING MACHINE.

The Spindle rumns in bronze boxes provided with means
of compensation for wear. It is driven from cone by gear
and pinion, has a vertical adjustment by means of nuts
g};z}ced on a vertical screw and a transverse adjustment of

‘. The front end has a No. 10 taper hole.

The Cone has 3 steps for 2 1.2 belt.

The Overhanging Arm has anadjustable centre supportand
brace, Distance from centre of spindle,to arm, 3 11.16";
greatest distance from end of spindle to centre in arm, with
arm brace in position, 8 1-4”; without arm brace, 10 1.4".

The Table, including oil pans and channels, i3 37" long
and 10" wide, has a working surface 29”"x 6", and a T slot
58" wide. Greatest distance from centre of spindle to top
of table, 71.2"; least, 2 1-2".

The Feed of table, of 26", is automatic in either dircetion
and can be automatically released at any point. Itisdriven
by a chain and sprocket wheels. There are 4 changes of
feed, obtained by means of change %ears, varying from
012" to .059” to one revolution of spindle.

An 0il Tank forms part of the basc of the machine and
provides for the use of a pump.

The Vise is flanged, has hardened jaws 6 1-8" wide, 19-16”

' deep and will open 3 5-8".
The Counter-shaft has tith and loose pulleys 10" in diam-
eter for 3" belt and should run about 280 revolutions per
minute.
Weight of machine ready for shipment, about 2210 1bs.
Net Weight, about 1780 1bs.
Floor Space, 63" x 46",
Dimensions of box in which machine is shipped, 44"x 40"
x 59",

Price includes No. 3 l.:‘langed Vise, oil can, wrenches, and
everything else shown in cut, together with overhead works
boxed and delivered f. o. b. at Providence, R. I

Price, $

An 0Oil Pump, Pipes, etc., furnished when desired.

Price, 8

For Arbors, Collets and Tapers, see pages 46 to 53; Index
Centres, pages 77 to 86; Vises, pages 87 to 89.

-
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No. 13
15 in. x 3'in. x 9 3-8 in.

PLAIN MILLING MACHINES.

~

The table has an automatic longitudinal
feed of 15", a transverse movement of 3/, and
the greatest distance from centre of spindle to
top of table is 9 3-8. It is also made with

Compound ™ "\ﬁaars.
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No. 13
15 in. x 3 in. x 9 3-8 in.

PLAIN MILLING MACHINES.

The Spindle runs in bronze boxes provided with means of
compensation for wear. Itis driven from cone by gear and
pinion and has a vertical adjustment by means of nuts placed
onaverticalscrew. The front end has a No. 10 taper hole.

The Cone has 3 steps for 3" belt.

The Overhanging Arm has an adjustable centre support
and an arm brace. Distance from centre of spindle to arm,
2 7-8"; greatest distance from end of spindle to centre in
arm, 117,

The Table, including oil pans and channels, is 31 1.2"' long
and 10 1-2” wide, has a working surface 27"x 8", 3 T slots
58" wide and a transverse movement of 3". Greatest dis-
tanctlal from centre of spindle to top of table, 9 3-8"; least,

The Feed of table, of 15", is automatic and can be auto.
maticall{ releascd at any point, It is a screw feed and can
be quick {v returned by hand. There are 4 changes of feed,
varying from .015" to.066" to one revolution of spindle.

In addition to the oil pans and channels surrounding the
table, an oil tank is attached to each machine providing for
the use of a pump.

The Vise is flanged, has hardened jaws 6 1-8" wide, 1 9-16”
deep, and will open3 5-8".

The Counter-shaft has tight and loose pulleys 107 in diam-
eter for 3 1-4” belt and shoula run about 275 revolutions
per minute.

Weight of machine ready for shipment, about 2960 1bs.

Net Weight, about 2450 1bs.  Floor Space, 49"'x47".

Dimensions of box in which machine is shipped, 48'x
39"x 64",

Price includes No. 3 Flanged Vise, oil can, wrenches, and
everything else shown in cut, together with overhead works,
boxed and delivered f. o. b. at Providence, R. I.

‘Price, $
An Oil Pump, Pipes, etc., furnished when desired.

Price, $

This machine 1s also furnished with COMPOUND BACK
GEARS ; when so fitted :

The Spindle has a hole its entire length and a recess
across the front end. The outer support has a bearing for
arbor,

The Counter-shaft has tight and loose pulleys 15" and 18”
in diameter for 3 1-2"belts and should run about 275 and
333 revolutions per minute.

Weight of machine ready for shipment, about-3210 1bs.

Net Weight, about 2600 1hs. Floor Space, 49" x 47".
Dimensions of box in which machine is shipped, 48" x 89"
x 64",

Price, $ Price, with pump, $

For Arbors, Collets and Tapers, see pages 46 to 50

Centres, pages 77 to 86; Vises, pages 87 to 89.



No. 13-B

30 in. x 2 in. x 9 in.

PLAIN MILLING MACHINE.

The table has an automatic longitudinal feed
of 86”; the spindle has a transverse adjustinent
of 2" and the greatest distance from centre of
spindle to top of table is 9.



No.13-B
30in. x2in. x 9 in

PLAIN MILLING MACHINE.

The Spindle runs in bronze hoxes provided with mean< of
compensation for wear. Itisdriven from cobe Ly zearandt
pinion, has a vertical adjustment of ¢” and a trar~vorw
adjustinent of 2”. The front ¢nd ha= 3 No. 14 tate-r b,

The Cone has 3 steps, the largest 12 147 .0 diameter. for
2 34" belt.

The Overhanging Arm is a solid steel bar. Distance fmm
centre of spindle to arm, 3 11-167: greate-t ditanee 10
end of spindle to centre in arbor support with a1 brae
in position, 10 1.27; without arm brace, 121.2°. Tiv a-'w-
support has a bronze bushing for bearing of arbor, al-s an
adjustable centre.

The Table, including oil pans and channcls. is 427 Jons
and 12” wide, hasa working surface, 347\ » 1.2 s ' 3T ~ovs
58" wide. Greatest distance from centre of apindie to tu
of table, 97, least, 37. A

The Feed of table, of 307, is automatic in cither direction,
An automatic stop is’lprovidwl which releases the feed at
any desired point. he feed is driven by a chain & d
sprocket wheels through a worm and worm wheel to a rack
on under side of table, thus combining the advantars - of a
rack and screw feed machine and securing a powerful,
direct and steady feed. There are 4 chanses of feed oh.
tained By means of change gears, varying from ol2 o o2’
to one revolution of the spindle.

The Bed of the machine is eupported on a ~tand that is
amply heavy to insure rigidity. The top of the stand is
large and provided with an oil rim to cateh all waste oil and
protect the floor. A large tank forms part of the custing of
the stand and provides for the use of x pumyp.

The Vise is flanged and has jaws 6 18" wide, 1 9.16" deep,
and will open 8 587, )

The Counter-shaft has tight and loo<e pullevs 10" in
diameter for 3 12" belt uand should run about 330 revolutions
per minute.

Weight of machine ready for shipment, about 2300 1hs,

Net Weight, about 2300 Ibs.

Dimensions of box in which machine is shipped, 48" x 30"
x 64”. Floor Space, 72" X 51”.

Price includes No. 3 Flanged Vise, oil can, wrenches,
Treatise on Milling Machines, and everything shown in cut,
together with overhead works, boxed and delivered f. o, b
at Providence, R. [

Price, 8 .

Pumps, pipes and fittings furnished when desired,

For Arbors, Collets and Tapers, see pages 46 to 53; Index
Centres, pages 77 to 86; Vises, pages 87 to 89. o
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No. 24
72 in. x 12 in. x 19 in.

PLAIN MILLING MACHINE.

Patented October 18, 1892; January 18, 1898 ;
February 6, 1900.

The table has an automatic longitudinal feed
of 727, and an automatic vertical feed of 19”.
The head has an automatic transverse move-
ment of 127,



41

No. 24
%2 in. x 12 in. x 19 in.
PLAIN MILLING MACHINE.

Power Feeds in all Directions.

The Spindle is hollow, runsin bronze boxes provided with
means of compensation for wear and is driven by worm
and worm gear. The worm is of steel hardened and the
worm gear of bronze. The worm wheel runs in oil. The
front end of spindle is threaded, has a No. 11 taper hole, a
recess across the end and a cap nut br which an arbor or
collet provided with a clutch collarcan he positively locked.

The Cone has 2 steps for 3 1-2"belt and with two speeds of
counter, gives 8 changes of speed, from 17 to 112 revolu.
tions per minute. Speeds in geometrical progression.

The Head has an automatic transverse movement of 12" fn
either direction.

The Overhanging Arm is a solid steel bar. Distance from
centre of spindle to arm, 7 14”; greatest distance from end
of spindle to centre in arbor support, 26 1-2". It is clamped
at both bearings by one lever. An arm support is fur-
nished and with this in position milling can done to
22 12" from face of column.

The Table, including oil pans and channels, is 81" long and
17 14" wide, has a working surface 72"x 17 1-4", 3 T slots 3.4"
wide and can be lowered 19" from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 72", is automatic in either direction
and can be automatically released at any point. Itisdriven
g‘y a chain and sprocket wheels direct from the spindle.

here are 20 changes of feed, varying from .006" to .300” to
one revolution of spindle. A fine hand feed is also pro-
vided. When the feed is automatically released, the table
remains locked in position.

Adjustable Dials graduated to read to thousandthsof an
inchindicate the longitudinal, transverse and vertical move.
ments. A dial, graduated to read o 64ths of an inch,
indicates the transverse movement of the head.

The Vise is flanged and has hardened jaws 7 1.8” wide, 2"
deep, and will open 4 1-2".

The Counter-shaft has 2 tight and loose.pulleys 14” and 18"
indiameter for 3 1-2” and 4" belts and should run about 350
and 267 revolutions per minute.

Weight of machine ready for shipment, about 7195 lbs,;
tools, about 125 tbs. :

Net Weight, about 59251bs.; tools about 100 1bs.

Floor Space, 59"'x 153", .

Dimensions of boxes in which machine is shipped, 63"x
63"x 71", and 88"x 23"x 10",

Price includes No. 4 Flanged Vise, oil can, *“G” collet,
wrenches arnd everything else shown in cut, together with
overhead works, boxed and delivered f. 0. b. at Providence,
R.I.

Price Price, with Pump, $
For 'A?bors, Collets, Tapef‘s. Attachnients andyg
Tools, sec pages 46 to 89.



48

No. 2
26 in. x 12 in. x 20 in.
VERTICAL SPINDLE MILLING
MACHINE.

This machine has an automatic longitudinal
feed of 26/, and an automatic transverse feed
of 12!, Greatest distance from end of spindle
to top of table, 20",
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No. 2
26 in. x 12 in. x 20 in.

VERTICAL SPINDLE MILLING
MACHINE.

This machine, for many kinds of work, is preferable to a
machine with a horizontal spindle. The operator can more
easily see the work and more readily follow any irregu.
larity in the outline of the surface to be milled.

The Spindle runs in bronze boxes provided with means
of compensation for wear and, with two speeds of counter,
has 18 changes of speed, as follows: using main cone 6
direct, varying from 85 to 504; 3 reverse, from 102 to 432,
and, using high speed cone 6 direct, varying from 212 to
1260 revolutions per minute; 3 reverse, from 256 to 1080,
The lower end of spindie has a No. 10 taper hole.

The Cone has 3 steps for 3" belt.

. The Spindle Head has a vertical movement of 4”. It is
operated by a hand wheel that can be used for a fine hand
feed or a quick movement of the head.

A Stop, with micrometer adjustment, is also provided for
controlling the depth of cut.

Distance from centre of spindle to column, 16",

The Table, including oil pans and channels, is 45" long,
10 1-4" wide, has a working surface 37 12" x 10 1.4", 3
slots 5.8 wide, an automatic transverse movement of 12
and a vertical adjustment of 16", Greatest distance from
end of spindlie to top of table, 20",

The Feeds of table are automatic in either direction and
can be reversed by the simple movement. of a lever on the
front of the machine. The longitudinal feed is 28", and the
transverse feed is 12”; both are automatic in either direc-
tion, and can he autqmatically released atany point. There
are 12 changes of feed for each direction, obtained by the
movement of a lever controlling the feed gears, evenly
graded from .005" to .125" to one revolution of spindle,
with slow speed; and from .002" to .050", with fast speed.
An index shows plainly the feed ohtained from main cone.

The Vise swivels, and has hardened jaws 5 1.8" wide,
1 1-4” dcep, and will open 2 3.4",

The Counter-shaft has 3 friction pulleys 14” in diameter
for 3 1.2" belt, and should run about 120 and 360 revolutions
per minute direct and 240 reverse.

Weight of machine ready for shipment, about 4035 1bs.;
Circular Milling Attachment, about 250 1bs.

Net Weight, about 3050 1hs.; Circular Milling Attachment,
about 200 Ibs,” Floor Space, 83" x 69,

Dimensions of box in which machine is shipped, 71" x 42"
X 81",

Price includes No. 2 Swivel Vise, “BB” collet, oil can and
stand, wrenches, table stops, and everything else shown in
cut, together with overhead works, boxed and delivered
£.0.). at Providence, R. 1. Price, $

For Circular Milling Attachment for use with ——
chine, see page 69.

For List ofsl‘ools for use with this machine, ses
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COLLETS
For Use on Milling, Grinding macnines y
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" BROWN & SHARPE MFT £1.
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.CIINE CUTTER
L UBORS.

! , i
Na. of Machine N .
N xlv‘l: where u-:"L 1"}'“,::: Price.
. | Nos L1122&2\ 1y ’
Nos LIBY & 9B Pl ¢ #3050
~ 4
4 ) 500
5 No. 00, 0 Plain, " f 500
6 l 500
S N R A T
| w | . Universul; H
Gt s Nos IR 2,90 02 1m0
104 « 128 Plain, 1
DT Py Nes. 1,112, 2 & 2y 60
; . ) [ Universal; 0 J 650
oI NG 1 1,2, 91, 1213 & 1650
R J 13B Plain. L 650
! ‘
]]4|I ) [T
L
I )i I
I
i { 9 00
:._. | . 9 00
: Y900
! ! (' voo
" : 111050
R TV ]‘ { { 12 00
1 1 “ . - 12 00
D1 I o l *No. 2¢ Plain. R AR
IR R e

List continued on next page,
* In ordering, give construction number:
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COLLET BLANKS.

BROWN & SHARPE . MFG.CO.

Price includes Turning Plug and Knockout Key.

Diaweter. l Leugth over all. | No. of Taper Hole. | Price.
3.4 S5 14 4 $1 50
s 812 I 5 2 00
[ER SN 10 ' 7 , 2 50
[ GRS 12 9 ! 350
H ! 10 ! 4 50

" SPRING CHUCK

For Nos. 1, t :-2, 2 and 2-A Universal, ard Nos. 1, 1-B, 2
and 2-B Plain Milling Machines.
to in. and 12 in. Index Centres.
1o in. Universal Index Centres.

PN L0k s e b somvenient for holding wire, small
W Dot . et
LRSI KCNEERN N d to tita No. 10 taper
e e N t< entire length. The
o . L v st evtlet, which is held in

e ©s awsioLotve i against the taper
. N .
vty A UL s Sel v ~¥aad ground accu-
AREEE woan o b g weencY and everything
‘ ' “w ?" RSN RSN

AR TUEA S S S 4\
BN N T L W

[ . N
W N .

VNN Pee, each, $a 50

Mo v o0 T, each, $4 00

O NN S ™e. aach, $¢ 00
N . G e e
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MILLING MACHINE CUTTER
ARBORS.

Length B i
No.of| Diam. from No. of Machine No. of
Arbor.| Arbor. | Shoulder where used. ‘T.pﬂ
P e N ’
|
04 1.2 1 ; 7
07 58 4 ) ’ ‘
[ T8 5 No. (0, 0 Plain. 9
o 1 6 )| {
! l N b ]‘u\'oa. L1122 &2y
2 -8 t
2 11 ’ “ . Universal; W
3 e | [ Nos ou;,.:.zuv 13 & ;
5 | 114 “ o 138 Plain. f
6 x| 5143 Nos. 1,112, 2 & 2 ‘
701 o] Universal; 10 )
g 11.16 “ { Nos.1,11,2,2B,12,13 & !
9 114 “o ) | 138 Plain. t
10 78 R ) Nos. 1, 112, 2 & 24 r‘
1|1 MY Universal; 104
12 1116 “ ( Nos.1,1B,2, 2B, 13 & )
13 | 114 “o g 1318 Plain. l ‘
i
15 78 |10 14 3] I
6 |1 « |, Nos.3 &4 Universal; | |
17 1 1.16 o No. 3 Plain. M
1% | 114 “ J‘ oL
261 1-14 « | *No. 23 Plain. 11
30 78 “ ] |
;.‘! “i } 116 “ l *No. 24 Plain, 12 )
33 1114 * J ‘ 8

* In ordering, give

Llﬂt continued on next page. .
construction number of machine.

500

~1=1-1-1
gt

2253

E
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MILLING MACHINE CUTTER ARBORS.

(CONTINUED.)
Following Arbors have hardened sleeve, A, for outer
bearing:
Leungth | B
No.of | Diam. from No. of Machine | No.of | 1ice
Arbur.| Arbor. Bhoulder where used. Taper
to Nut, 1
40 -8 1" YINos. 1, 112, 2 & "A] §11 00
41 1 l C ni\elsul 10 11 00
42 11.16 “ J Nos.1, 1B, 2, 2“ 12, 13 11 00
43 | 114 “ & 138 Plain. 11 00
44 78" l. Y[Nos. 1,112, 2 & 24 12 00
445 |1 ( Universal; 10 12 00
46 1 1.16 “ Nos. 1, 1B, 2 & 2B 12 00
47 114 “ Plain, 12 00
B, ) e
49. T ‘ .
50Al L16| o Yo Sy 18 w0
51A 114 | 2014 e ‘ 13 00
20 1 1.2 " 13 00
*57 112 12014 No. 23 Plain. 11 14 00
60 -8 17 ‘l ! }5 00
93 1.2 .
ool el B tNo.24 Plan. |12 {| 13 00
64 | 112 " J L] 15 00
*65 | 1 22 ] 15 00
:2‘.; { %3 26 "?‘4 No. 4 Universal. 11 {g 008
*68 | 134 “ J 15 00
:65A 1 22 }_7[ %
3 B 26 3. . . .
AL LT 133 Nos 4 &t Plain. |11 | 1T 00
*68A! 134 “ J 17 00
*0 | 114 29 20 00
*1 112 “ No. b Plain, 12 g 20 00
*2 | 2 “ 20 00

*These Arbors are provided with Clutch Collars, B.
tIn ordering, give construction number of machine.
For sizes of Tapers, see page 51.
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MILLING MACHINE SCREW
ARBORS.

:‘:&;{ "\’:;s:_ lThrendi " Machine where used. ;;:p:rf Price.
|'(Nos.1,1 12,2 & 24 Univ. |
120 | 3.5 120, L. ;Nos. 1,1B,2 & 2B Plain. 78200
No. 2 Vertical Spindle. ~ §
N
. ( Nos. 3 & 4 Universal. | L
122 | 12 |16, L./ | N0s.00,0,3,4 & 24 Plain, { 9 . 3
. |
Nos. 1,1 1.2, 2 & 2A Uniy. / .
125 | 38 |20, L.f 3 1,1B,2,28,12,13&138 1.y 10 350
Nos.3 & 4 Universal. /' .
180 | 1 |10, L.!{ Nog. 3,4 & 24 Plain. {1 e
. {
No. 4 Universal. | -
*33 | 1 |10, L.} Nos. 4 & 24 Plain. I T

*This Arbor is provided with a Clutch Collar.

STANDARD TAPERS.

For Spindles, Collets, Arbors, &c., as Referred to in this
Catalogue.

No.of Taper — 1 2 3 4 5 6 7 R 9
Dia. at small end— 207 .25” 312" .35” 45" .50 607 75" 90"
No.of Taper —10 11 12 13 14 15 16 17 18
Dia.at small end—1.05” 1.25” 1.50” 1.75” 2" 2.25" 2.50" 2.75" 3"

Tapers per foot and Corresponding Angles.

‘Taper Included Angle with Taper Included Angle with
Per Ft. Angle. Centre Line|| Per Ft. Angle. Centre Line.
1.8” 0°—36" 00—18’ 17 4046/ 2023/

147 | 1012 | o3¢ [[ 1127 | 7o—09 | 3o—35
6167 | 10-30 | oo—x |l 1347 | o—20 | do—lp
39 | 10—y | go—ss || o P31 | do—de’
7167 | 2005 | 1o—02 [ 2127 | 119—54 | so—s57
K 3!/

347 | so—3y | lo—a7 fl 3197 | 1eo—36 | so—1¥
15.16” 4028/ 20—14' 47 180455/ 9o—2x/
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ARBORS FOR FACE MILLING CUTTERS
With Inserted Teeth.

No. of ' No. of No. of
Arbor. ‘ Machine where used. r:?;'mﬁ. an,\!‘lr:-‘:k. Price.
- Nox 1,1 1.2,252A Univ. & 4
W |2 Nos 1L 1B, 24 2B Plain, | 10 07 4800
=0 ; No. b Vert, Spindle, ’ 10 I 8 00
g ¢ Ver.Spin, MiL Attach. for ) | ’ ,
s ¢ No.b Plain Mill, Mch, t o.on N 1000
82 No.3 Univ, & No. 3 Plain. 12 11 10 00
*<3 o Noos Vert. Spindle, S ER R " 1200
g 1IN Univ & Nox 4 & 2401 n 1200
¢ Plain, § o
5 | Nos. b & 24 Plain, I'n 12 1200
t=6 | No.24 Plain, ’ 12 12 | 1200

Arbors marked * are provided with Cluteh Collars; those
marked ** provided with threaded hole fordrawing in bolt;
others have Tenons,

For sizes of Tapers, see page 51,

tIn ordering give construction number.

FLY CUTTER ARBORS

FOR MILLING MACHINES,

BROWN & SHARPE MFG. CO.
PROVIDENCE.R.L
050

The hole in the head is 3.4 square.

No. of Arbor.]  Ne.of Machine where used. No. of Taper.| Price.
Nos. 1,112, 2 ¢ 24Univ; (| | L
m AB2x zm'lui?fs 10 6 50
(I vd 4 Universal;
n2 i Nos.3 and 4 Plain, i 11 8 00
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ARBORS FOR SHELL END MILLS.

These Arbors are carried in stock for eith_er Right or Left

Hand Mills,
In ordering, state whether Arbor is for Right or Left
Hand Mill. )
. [ Dia. Mills .
P R A
| . . .
! | ‘ Nos. *3 and *4 Uni.
| | _versal;
' Nos, 00, *0, *3, *4, ~.'.l
i and 24 Plain: 1
1 916" | No. *5 Vertical Spull. |
90 | ¥4 50 34" to Milling Machine:
2 3-16 | Vertical Spdle. Mill.
ing Attachments for
; Nos. 3 and 4 Univer- |
sal and Nos. 3, 4 and
1 *5 Plain, . .
, Nos, *3 and *4 Uni.)
| versal;
: | Nos, 00, 0, *3, x4 =5
i . I and *24 Plaing
1 2 1.4 ) No.*5 Vertieal Spdl, l
1 47 1 %o 3 Milling Machine; -
1 g Vertical Spdle. Mill.
l ing Attachments for
Nos. 3 and 4 Univer-
' " saland Nos, 3, 4 and |
" *5 Plain. J
I rNos 3 g
1‘ 1oas [Nos ]l‘,llliz.f 2 1
5 25 t ’ b, \
Sl B ! LWL TNes LI 22 g 10
PEO0 and 3B Plain,
| )
95 5 50 2y 10
9% 5 50 10
|
Morse Taper furnished when desired. -
* Denotes that Arbor is used in Collet.
For List of Mills used with above Arbors, sce pages 237

and 238,
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INDEX PLATES
For Use on Universal Milling Machines.

Machine Diam. | 5500 Number of Holes !

No.| where used. of fo in Each Circle. Price.
_ Plate. | Cengre.

1 No. 1 484" 118" 15 16 17 18 19 20 $2 50
2 U.M. M. 434 11.8) 21 23 27 2) 31 33| 250
3 |)rriorworsoo (| 434 | 118 37 39 41 43 47 49| 250
7 Nos. 1, 5 11815 16 17 15 19 20| 250
R 1% .252A 5 11821 23 27 29 31 33250
9) UMM, 5 118 ) 37 39 41 43 47 49| 250
13 ~o. 3 6516|112 15 16 17 18 19 20| 3 50
4 oMM 65616 1 1.2 ( 21 23 27 29 31 33| 350
15, T (165616 112 37 39 41 43 47 49| 3 50
20 % No. 4 61516, 1 1.2 15 16 17 1s 19 20| 3 50
21 g U.M.M. {61516 112 21 23 27 20 31 33350
22 | ) priorwolsys ( (6 1516 1 1-2 | 37 39 41 43 47 49 | 3 50
28 No.4 o 712|134 (15 16 17 18 19 20| 3 50
29 U M' M 71213421 23 27 29 31 333|350
30 fe e A T12 134 37 30 41 43 47 49350

TAPER MANDRELS
AND EXPANSION BUSHINGS.
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EXPANSION BUSHINGS.

Bushing.

Outslde Diameter of

s © © oo _©
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List of Taper Mandrels on preceding page.
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LATHE MANDRELS.

~  These Mandrels are of tool steel, hardened and accurately
ground. They are tapered .0005" toone inch., The Mandrels
from 1.4 to 1" are .0005" below size at the small end; and

from 1 1.16" to 2" .001" below size at the small end.

Dimmcter, Totul Length. Price.
1.47 3 1.2 $ 6@
516 3 15-16 7%
3-8 4 38 86
7-16 4 13-16 95
1.2 514 105
Q.16 5 11-16 115
3-8 6 1.8 125
11.16 6 9-16 135
3.4 7 145
13.16 738 1565
T8 734 170
15-16 8 1.8 185

1 § 1.2 200

11.16 8 7.8 2 10

118 HIE 220

1316 9 5.8 230

114 10 2 45

1516 10 3.8 2 60

13.8 10 3.4 275

1716 11 1.8 2 90

112 11 12 310

1 9-16 12 3 30

158 12 3 50

1 11.16 12 37

134 12 3 90

1 13-16 12 410

178 12 435

11516 12 460

2 12 4 =0
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TOOLS FOR USE ON MILLING
MACHINES.

[
The tools in the following lists, we have found by experi
ence to be among those first needed in using these machines,
At the prices stated they can be sold only in full gets,
They are shipped with each machine, and, if not wanted,
arc 10 be carefully re-packed and returned by express, at
our expense. -

TOOLS FOR USE ON No. 1
UNIVERSAL MILLING MACHINE.

~ Serew Arbor, 38", 20, L. H., No. 7 Taper, No 120,
One Wrench for Arbor, <
Milling Arbor, 7-8", No. 44.
Fly Cutter Arbor with Tool, No. 110,
“A” Collet and Key.
End Mills, 5-167, 38" dinmeter, No. 4 Taper, L. 1.
End Mills, 5-8", 11.8” diameter, No. 7 Taper, L. 1.
\ ‘\Illlling Cutter, 11-4” diameter, 3-16" face, 3.87, 20, 1., 1L,
wle,
Milling Cutter, 2 1-4” diameter, 1 3-4” face, 7-53" hole,
2 Side Milling Cutters, 4" diameter, 5-8” face, 7-8" hole,
Metal Slitting Saw, 21-2” diameter, 1.16” face, 7-87 hole.
. ?ngular Cutters, 60°, Right and Left Hand, 3-8, 20, L. U,
ole.
Angular Cutter, 602, Right Hand, 2 1.2” diameter, 7-5" hole.
Cutter for Spiral Mills, 2 1.2” diameter, 7.5" hole,
Weight, ready for shipment, about 25 115,
ce, $34 oo.

TOOLS FOR USE ON Nos.11-2,2 & 2-A
UNIVERSAL MILLING MACHINES.

Screw Arbor, 3-87, 20, L. H., No. 7 Taper, No. 12),
Milling Arbor, 17, No. 45.
One Wgrench for Arhor,
Fly Cutter Arbor and Tool, No. 110,
“A” Cellet and Key.
End Mill], 5-16” diam., No. 4 Taper, L. 1.
End Mills, 1-2”, 3-4”, 1 14" diam., No. 7 Taper, L. 1.
Millin§ Cutter, 21.2"” diam., 2" face, 1” hole,
Two Slde Milling Cutters, 4” diam., 5-8” face, 1”7 hole,
Metal Slitting Saw, 3" diam., 1.8” thick, 1” hole.
\ .tl\ngular Cutters, 60°, Right and Left Hand, 38", 20, L, 1,
lole.
Aungular Cutter, 60°, Right Hand, 2 3-4” diam., 1”7 hole,
Cutter for Sgiml Mills, 2 34” diam,, 1” hole.
Weight, ready for shiment, about 60 1bs.
ce, $34 oo.
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TOOLS FOR USE ON No. 3
UNIVERSAL MILLING MACHINE.

8crew Arbor, 1.2, 16, L. H., No. 9 Taper, No. 122.
8crew Arbor, 17, 10, t. H., No. 11 Taper, No. 130,
Milling Arbor, 1%, No. 49.
One Wrench for Arbor.
Fly Cutter Arbor with Tool, No. 112,
“C” Collet and K?‘v.
End Mills, 1-2” and 5-8” diam., No. 5 Taper, L. H.
End Mills, 7.8" and 1 1.4” diam., No. 9 Taper, L. H.
Milling Cutter, 2 1.2 diam., 3” face, 1”7 hole.
Two Side Ml]lfng Cutters, 6” diam., 3-4” face, 1” hole.
Face Mill, 4” diam., 1” face, 17, 10, L. H. hole.
Metal Slitting Saw, 4” diam., 1-8” thitk, 1” hole.
b ?ngular Cutters 66°, Right and Left I"ln.nd, 1.27,16, L. H.
ole.
Angular Cutter, 60°, Right Hand, 2 3-4” diam., 1” hole.
Cutter for Spiral Mills, 2 3-4” diam., 1” bole.
Weight, ready for shipment, about 60 1bs,

Price, $48 oo.
TOOLS FOR USE ON No. 4
UNIVERSAL MILLING MACHINE.

Screw Arbor, 1-27, 16, L. H., No. 9 Taper, No. 122.

8cre-v Arbor, 17, 10, L. H., No. 11 Taper, No. 133.

Milling Arbor, 1147, No. 66.

One Wrench for Arbor,

One Fly Cutter Arbor, No. 112, with Tool.

One “C’ Collet and Key.

End Mills, 1.2” and 5-8 diam., No. 5 Taper. L. H.

End Mills, 84”,1” and 1 14” diam., No v Taper. L, H,

End Mill, Centre Cut, 11.2” diam., No. 9 Taper.

Milling (Jutters, 1 each—3” diam., 8-8” face, 11-4” hole;
9’ diam., 5-8” face, 1 14” hole; 8” diam., 114" face, 1 144
hole; 3” diam., 2” face, 114" hole; 3” diam., 3" face, 1 14"

hole.
N lldilllng Cutter with Nicked Teeth, 3” diam., 4” face, 114"
ole.

Two Side Milling Cutters, 6” dlam., 15-16” face, 1 1-4” hole.
Face Mill, 4” diam., 1” face, 17, 10, L. H. hole.
Metal Slitting Saw, 6” diam, 1-8” thick, 1 14" hole.
Angular Cutters, 1each—60°, Right and Left Hand, 1 5.8”
mAmlg’ffl O are. 1 omsh—t, Right and Lef d
ngular Cutters, 1 eac Y t an t Hand, 8"
#am., 1.2” thick, 1 14" hole. & ’
Cutter for Spiral Mills, 3" diam., 1 1-4” hole.
Weight, reagy for shipment, about 75 1hs.

Price, $73 co.
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TOOLS FOR USE ON
No. 00 HAND MILLING MACHINE.

End Mills, 147, 3.8", 1.2" diameter, No. 5 Taper, L. H.
Spiral End Mills, 11.16", 7-8" diameter, No. 9 Taper, L. I,
bﬂlling Arbor, 7.8” diameter, No. 08 (without Wrench).
Milling Cutter, 2 14" diameter, 1.2” face, 7-8" hole.

Milling Cutter, 2 14 diameter, 1" face, 7-8" hole.

Two Side Milling Cutters, 2 1.2 diameter, 12" face, 7-58"

hole.
Metal Slitting Saw, 2 1.2” diameter, 1.8 thick, 7-8” hole.
Weight, ready for shipment, about 15 1bs.
Price, $14 oo.

TOOLS FOR USE ON
No. 0 PLAIN MILLING MACHINE.

Screw Feed.

End Mills, 5-16” and 3-8 diam., No. 5 Taper, L. H.

End Mills, 11-16" and 1 1-8" diam., No. 9 Taper, L. H.
Milling Arbor, 7-8", No. 08.

One Wrench for Arbor.

Milling Cutter, 2 1.4" diam., 1.2” face, 7-8"" hole.

Milling Cutter, 2 1-4" diam., 1" face, 7-8" hole.

Milling Cutter, 2 1.4" diam., 1 3.4" face, 7-8" hole.

Two Side Milling Cutters, 2 34" diam., 1.2" face, 7-8"" hole.
Metal Slitting Saw, 2 1.2" diam., 3-32" thick, 7-8" hole.

T Slot Cutter, 11-16" diam., 7-32" thick, No. 5 Taper, No. 16.
Weight, ready for shipment, about 15 1bs.

Price, $17 oo.

TOOLS FOR USE ON Nos. 1 and 2
PLAIN MILLING MACHINES.

Milliw Arbor, 1", No. 45.
One Wrench for Arbor.

“A’ Collet and Key.

End Mill, 5-16” diam., No. 4 Taper, L. H. .

End Mills, 1-2”, 5-8" and 1 1-8” diam., No. 7 Taper, L. IL.
Milling Cutter, 2 1.2” diam., 1.2"* face, 1" hole.

Milling Cutter, 2 1-2” diam., 1" face, 1" hole.

Milling Cutter, 2 1.2 diam., 1 1.2 face, 1" hole.

Milling Cutter, 2 1.2" diam., 3" face, 1" hole.

Two Side Milling Cutters, 4" diam., 5-8'' face, 1" hole.
Metal Slitting Saw, 3" diam., 1.8" thick, 1" hole.

T Slot Cutter, 15-16"x 9-32"", No. 7 Taper, No. 28.

Weight, ready for shipment, about 25 Ibs.

Price, $28 oo.




TOOLS FOR USE ON Nos. 1-B and 2-B
PLAIN MILLING MACHINES.

Screw Arbor, 387, 20, L. H., No. 7 Taper, No. 120,

Milling Arbor, 17, No. 45.

One Wrench for Arbor.

Fly Cutter Arbor and Tool, No. 110,

“A" Collet and Key.

End Mill, 5.16" diam., No. 4 Taper, L. H.

End Mills, 127, 84", 1 1.4 dlam., No. 7 Taper, L. H.

Milling Cutter, 2 1.2 diam., 2" face, 1" hole.

Two Side Milling Cutters, 4 diam., 5-3” face, 1" hole.

Metal Slitting Saw, 3" diam., 1.8" thick, 1" hole.

Angular Cutters, 60°, Right and Left Hand, 38,20, .. H.
hole.

Angular Cutters, Right Hand, 60°, 2 34" diam., 1" hole.

Weight, ready for shipment, about 60 lbs.

Price, $32 oo.

TOOLS FOR USE ON
No. 3 PLAIN MILLING MACHINE.

Milling Arbor, 1 1.47, No. 51 A.

One Wrench for Arbor..

“C” Collet and Key.

End Mills, 1-2” and 58" diam., No. 5 Taper, L.. H.
End Mills, 7-8" and 1 14" diam., No. 9 Taper, L. H.
Milling Cutter, 3" dinin,g 27 face, 1 1.4” hole.
Milling Cutter, 3 1.2 diam., 3 1-2” face, 1 1-4" hole.
Two Side Milling Cutters, 6" diam., 15.16' face, 1 1.4" hole.
Metal Slitting Saw, 5” diam,, 1.8" thick, 1 1.4” hole.
T Slot Cutter, 1 3-16"x13-32", No. 9 Taper, No. 34.
Weight, ready for shipment, about 60 Ihs.

Price, $36 oo



61

TOOLS FOR USE ON
Nos. 4 and 24 PLAIN MILLING
MACHINES.

Il'lm‘gg Arbor, 11.2" dlameter, No. 67 A.
One nch for Arbor. »

“C” Collet and Key.

End Mills, 1-2” an 5.8" diam., No. 5 Taper. L.H.

End Mill, 1” diam., No. 9 Taper,

End Mjll with Centre Cut, 1 14" dlam , No. 9 Taper, L.H.
Milling Cutter, 4" diam., 127 face 112" hole.

mlling Cutter,4” diam., 1” face, 1127 hole

Milling Cutter, 4" diam., " face, 1 1-2" hol

Llﬂlllng Cutter with Nic&ed Teeth, 47 diam 3" face, 11.9°

llﬂlllng Cutter with Nicked Teeth,4” diam., 6” face, 1 1-3*

e.
Metal Slitﬂnﬁ Saw, 6” diam. 2 8.16" face, l,l -2" hole.
Two 8ide Milling éutters 67 diam., 1516 face, 11.2” hole.
8 1 o Ifﬁlllllng Cutter with Inserted Teeth 812" dlam 3147,
T slot Cuém, 15-16"dtam., 17.82" thick, No.9 Taper, No.s7.
Weight, ready for shipment, about 125 1bs

Price, $72 oo.

TOOLS FOR USE ON
No. 5 PLAIN MILLING MACHINE.

Milling Arbor, 11-27, No. 71.

Milling Arbor, 27, No. 72,

Two Wrenches for Arbors.

4C” Collet and K

End Mills, 1.2 and 5.8" diam., No. 5 Taper, L. H.

End Mill, 1” diam., No. 9 Taper L. H.

End Mill with Centre Cut, 1 1.2” diam., No. 9 Taper, L. H,
Milling Cutter, 4” diam., 1-2” face, 1 1 2 hole.

Milling Cutter, 4 diam., 1" face, 112 hole

Milling Cutter, 4” diam., 2" face, 11-2” hol

Milling Cutter with Nicked Tecth, 41.2" dlam 212" face,

2” hole.
Milling Cutter with Nicked Teeth, 4 1-2” diam., 4" face, 3°
ole,
Mllllng Cutter with Nicked Teeth, 4 1.2” diam., 6" face, 2°

Metal Slitting Saw, 6” diam., 3-16” face, 1 1.2” hole,
Two 8ide %tgutters 8" diam., 138" face, 2” hole.

s Lace Mllling Cutter with Inserted Teeth, 912" diam.,, ¢*,
T Slot Cutter, 158" diam., 11-16” thick, No. 9 Taper, No. 48,
Weight, ready for shipment, about 225 1bs.

Price, $130 oo0. -
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TOOLS FOR USE ON

No.2 VERTICAL SPINDLE MILLING
MACHINE.

Arbor for Shell End Mills, No. 10 Taper, No. 98,

“A” Collet and Key.

8crew Arbor, 8-87, 20, L. H., No. 7 Taper, No. 120,

End Mills, 14" and 3-8” diam., No. 4 Taper, L. H,

End Mills, 1.2* and 5-87 diam., No. 7 Taper, L. H.

Spiral End Mills, 73" and 1 14" diam., No. 7 Taper, L.. H.
LEnd Mills with Centre Cut, 1” and 1 1-4” diam., No. 7 Taper,

Shell End Mills, 8" diam., L. H.

Spiral Shell End Mills, 2 1 4" diam., L, H,

T Slotting Cutters, 15-16” diam., 982" thick, No. 7 Taper,
No. 28.

Angular Cutters, 60°, R. and L. H., 38", 20, L. H. hole.
Weight, ready for shipment, about 40 1bs.

Price, $28 oo.

TOOLS FOR USE ON

No.5 VERTICAL SPINDLE MILLING
MACHINE.

Arbor for Face Mill, No. 11 Taper, No. 80.
“D” Coliet and Key.
End Mills, 3-8” and 9-16” diam., No. 5 Taper, L. H.
End Mills, 7-8" and 11.4” diam., No. 9 Taper, L. H,
Profiling Cutter, 2 1.2” diam.
Face Mill, 4” diam. .
T Slot Cutter, 1 3-16"x 13-32”, No. 9 Taper, No. 34.
60° Angular Cutter, 3 3-4” diam.
Inserted Tooth Face Mill, 7 1-2” diam., hole, 3 1-4"x3 1.2 L.
Wexght ready for shipment, about 85 Iha,

Price, 840 00.
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HIGH SPEED
MILLING ATTACHMENTS.

ForNos.1,11-2,2,2A,3 &4 Universal and Nos.
1,1B, 2, 2B, 3, 4.& 24 Plain Milling Machines.
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VERTICAL SPINDLE MILLING
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VERTICAL SPINDLE MILLING
ATTACHMENTS

For Nos. 4, 5 and 24 Plain and No. 4 Universal
Milling Machines.

about 140 1bs. Price, $

No. 12A, Net Welzl'lt about 115 1bs. Weight for shipment,
about 140 ibs.

No. 13, Net Welght about 1756 1bs. Weight for shipment,
about 190 1bs. Price, $

Dimensions of boves for shipment: No 12, 187x 14"x 11";
No. 124, 17"x 16"x 11"; No. 13, 21"x 16"x 13"

(,ollets, pages 46 and 47. Table of Tapers. page bl.



. UNIVERSAL
MILLING ATTACHMENT No. 12.
For Use on No. 4 Universal,
and Nos. 4 and 24 Plain Milling Machines,

This Attachment is secured to the frame of the machine,
and tho horizontal shaft is inserted in the cone spindle of
the machine,

The Spindle of the attachment is driven through bevel
grars and can be set atany angle in a vertical or horizontal

lane.  The position is indicated by graduations reading to

rrved. 1t has a Noo ¥ Taper Hole,

Speed per minute @ Noo 4 Universal and No. 4 Platn Milling
Machines, 20 to wei s \o, 24 Plain Milling Machine, 35 to 229

revolutions per minute.
Distance trom centre of spindle to column, 9 1.2%,

Collet furnished, K.

Net Weight, 130 1s, W« “Stpment, about 190
Dimensions of Loy to~ ‘16" X127, The.
Prios, §
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SLOTTING ATTACHMENTS.
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10 Inch
CIRCULAR MILLING AND DIVIDING
ATTACHMENT.

This attachment is found well adapted for use
upon Milling Machines, in connection with the
Vertical Spindle Milling Attachment and the
Slotting Attachment.

The Table is 10’ in diameter and has 2 T
slots, 5-8” wide. It can be rigidly clamped in
position. The entire circumference is grad-
uated to degrees.

The Dial on the worm shaft is graduated to
read to 5 minutes. The index finger is adjust-
able.

The Feed of table is operated by a hand
wheel.

The Worm can be thrown out of mesh and
the table easily turned by hand.

The attachment is 4 1-2” high.

Weight, ready for shipment, about 70 1bs.

Net Weight, about 56 1bs.

Dimensions of box in which attachment is
shipped, 197x16”x 8”.

Price, 8
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18 Inch CIRCULAR
MILLING ATTACHMENT.

This Attachment is found well adapted for use upon Mill.
ing Machines in connection with the Vertical Spindle Milling
Attachment,

The Table is 18” in diameter and has 4 T slots 5.8” wide.
The circumference of the entire circle is graduated to
degrees.

The Feed of table is operated by & hand wheel. The worm
can be thrown out of mesh and the table easily turned by
hand. A clamp screw is provided for clamping the table in
position.

The Attachment is 4 5.8” high. |

Weight, ready for shipment, about 255 Ibs.

Net Weight, about 225 lbs.

Dimensions of box in which Attachment is shipped, 26" x
24" x 8",

Power Feed. This Attachment is also furnished fitted
with Power ‘Keed for use on the No. 2 Vertical Spindle Mill.
ing Machine.

Weight, with Power Feed, ready for shipment, about
345 s,

Net Weight, with Power Feed, about 275 lhs.

Dimensions of box in which Attachment is shipped, 30" x
26" x 8", -

Price, Attachment with Hand Feed, $

Price, Attachment with Power Feed, $
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20 Inch CIRCULAR
MILLING ATTACHMENT.

This Attachment for the No. 5 Vertical Spin-
dle Milling Machine is of service in milling
circles, segments of circles, circular slots, ete.,
on plain and irregularly shaped pieces. It is
bolted to the table of the machine, and when
80 placed can be adjusted to any desired posi-
tion.

The Table is 207 in diameter and has 6 T slots
84" wide, and is graduated to read to degrees.
It remains locked in position when the feed is
automatically released. -

The Feed of table is positive and automatie
and can be automatically released at any point.
There are 16 changes of feed.

The Attachment is 5 1-87 high.

‘Weight, ready for shipment, about 525 lbs.

Net Weight, about 420 1bs.

Dimensions of box in which attachment is
shipped, 497x 26”x 117,

Price, 8

In ordering this attachment, give construe-
tion number of machine, which is stamped on
both the top front of table and top front of
ways.
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G ATTACHMENTS.

Distance L
Machine Diam. of |, i reof Spin- Capacity .
No where used. 3%.:;:;1:. fé,':. ‘?:,:_“:;}3:‘:‘? Diametral | Price.
1,11.2,2 &2A
10% ’Universal; }1" G ; Cagt 1 xiog, 6 $
| 1B & 2B Plain | Steel,
11 | 3 Universal | 114 1316 3 Cast Iron, 4 is
12 | 4Upiversal | 114 | 1316 | Cagt Tron, 4 23
124 |24 Plain 114 | 1316 | Cast Iron, 4 {3

Scale and_Vernier and Indexing Attachment for use on
Universal Milling Machines are provided for longituding



72

INDEXING ATTACHMENTS.

For Use with Rack Cutting Attachments
on Universal Milling Machines.

This Attachment conslists of a bracket that can be fastened
to the left hand end of the table, for carrying the index
plate or locking disk, together with the change gears for
gearing to the feed screw. Its use enables racks to be cut
and longitudinal scttings made without the necessity of rely-
ing upon the dial ordinarily used for this purpose.

The Locking Disk, provided with two slots to receive the
locking pin, is attached to the adjustable stud on the bracket.
A shoe 13 furnished, that fits either of these slots when a
complete revolution isrequired, thus preventing error.

There are 13 change gears furnished for cutting teeth as
follows: diametral pitch, all pitches from 4 to 16 inclusive,
all even pitches from 18 to 82 inclusive; ircular pitch, 2” to
8" inclusive., These gears also provide for divisions from
1-8" to 8-4” varylng by 16ths.

An Index Table is furnished for use in connection with
cach onc of these attachments,

Machines where used: Attachment No. 10,Nos. 1,1 1.2and
2 Universal Milling Machines; No. 11, No. 3 Universal; No.
12, No. 4 Universal,

Price includes change gears, wrenches, etc.

Price, Attachment, No. 10, $ No. 1,8
No. 13, 8

SCALE AND VERNIER.
For Longitudinal Adjustment of Table.

The Scale and Vernier arc for usc in connection with Uni.
versal Milling Machines, when it is desired to make excep-
tionally finc longitudinal adjustments of the table; as, for
example, in boring Jigs and work of a similar character.

The Scale is 24” long, graduated to 50ths of an inch, and, by
means of the Vernier, readings can be made to thousandths
of an inch. When in use the Scale is fastened into the trip
dog T slot on the front of the table by means of screws that
are furnished. The Vernier is held by a single screw at-
tached to the front of the saddle of the machine. Itcan be
used on all of the Universal Milling Machines shown in this
catalogue.

Price, $

When ordering, specify the machine on which the Scale
and Vernier are to be used.
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No. 10
CAM CUTTING ATTACHMENT.

For Use on Nos. 1,1 1-2,2, 2A & 3 Universal,
and Nos. 1,1B, 2,2B & 3 Plain Milling Machines.

This attachment is used for cutting eithex
Face or Cylindrical Cams from a flat former
cut from a disk.

All necessary movements are contained in
the attachment itself, allowing the table of the
machine to remain clamped in one position
during the cutting of the cam.

Cams 12’ in diameter can be cut with any
throw to 5”.

Net Weight, about 570 1bs.

Weight for shipment, about 750 lbs.

Dimensions of box for shipment, approxi-
mate, 407x 287x 22",

Prioe, 8 -
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TAPER MILLING ATTACHMENT
Nos. 1,1 1-2 and 2 Universal Milling Machines.

This attachment is de-
signed to facilitate the
milling of taper work.
By reason of its easy and
quick adjustment to the
desired taper it is espec-
ially desirable when a
large variety of such work
is to be done. .

It consists of a table that
is suspended on a ring,
which in turn is placed on
an arbor to fit the taper
hole in the spiral head.
The head can be set to any
desired angle to 10°, and
the table will take the
same position, keepin% the
centres always in line.
When placed at the re-
quired angle it is held in
position by a clamp screw
that slides in a knee
clamnped to the table of
the machine.

The foot-stock of the at-
tachment slides in a T slot
5-8” wide, and can be
placed to take in work to
4 1-4” in diameter and 177
in length.

In ordering, give num-
ber of machine, which is
stamped on the front of
frame.

Weight, about 40 lbs.
Price, 8
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HAND MILLING ATTACHMENT
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GEAR CUTTING ATTACHMENT.

This attachment is used for cutting gears or wheels larger
.and heavier than can be cut with the usual fixtures belong-
lnf to a Milling Machine.

t is exceptionally rigid in construction, and designed to
withstand the most severe service to which a tool of this
character may be subjected.

The Centres swing 16" in diameter.

The Spindle is large in diameter; the front end 1s pro.
vided with a No. 11 taper hole, and is threaded to receive a
face plate or other fixture for holding work. A straight
hole, 1 14" in diameter, extends from the bottom of the
taper hole entirely through the spindle. The spindle can
be rigidly clamped in position.

An adjustable rest, placed on the head stock, is provided
as a support for the gear while being cut.

The Worm Wheel is 14 1.8” in dlameter, and requires 6¢
revolutions of the worm for one complete revolution. The
worm and worm wheel can be disengaged; and a handle at
the back provides for turning the spindle by hand for set.
ting or testing work. The worm and worm wheel are accu.
rately cut, and covered to protect them from dust or injury.

The Index Plates divide all numbers to 100, all even num-.
bers to 134; and all numbers divisible by 4 to 200.
“T:hed'l‘onzuu are reversible, and fit T slots either 5-8” or

e.
Combined Length of head and foot-stock, 21 12",
Net Weight, about 185 1bs.
Weight, for shipment, about 290 1bs.
Dimensions of box for shipment. 26"x 28"x 227,
Price includes index J)lntes, and tables explaining the use
of sugc, wrenches, and everything elsc shown in cut.
2
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ADJUSTABLE SWIVEL VISE.

This Vise, designed for use on the No. 2 Surface Grinding
Machine, can be set at any angle with the T slots of the table
andis pivoted so that it can be set at any angle to 40 degrees
cither side of the horizontal. A graduated arc indicatesthis
latter position. -

The jaws are 5" wide, 1” deep, and will open 2 3-4".

mhe distance from the bottom of the base to the top of the
jawsis 4", Weight, about 351bs. Price, 8

An Adjustable Swivel Vise is shipped with each No. 2
Surface Grinding Machine, and if it is not required, please
pack carefully and return by express it our expense.

4 3-4 in. INDEX CENTRES.

These Index Centres, designed for use on the No. 2 Surface
Grinding Machine, are_convenient for grinding taps, ream-
ers, formed cutters and work of a similar class.

The Index Plate has24 holes and can be turned by a worm,
or the worm can be disengaged and the plate turned by
hand. The centres swing 4 3-4” in diameter and take 10 1.2
in length. Weight, about 10 lbs, Price 3

A pair of Index éentree is shipped with each No. 2 Surface
Grinding Machine and if not required, please pack carefully
and return by express at our expense.
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8 Inch and 12 Inch
SINGLE DIAL INDEX CENTRES.

These Index Centres are convenient for use onmilling or
other machines where rapid IndextnF is to be done, as in
cutting teeth in sprocket wheels, milis, or in milling nuts,
etc., and swing respectively 8” and 12” {n diameter.

The Spindles are threaded on the ends, and provided with
No. 11 taper holes.

The Foot-stocks are ‘;])rovlded with adjustable centres, but
can be furnished with bearings instead of adjustable cen-
tres when desired.

The Index Plates arc dials provided with hardened stcel
bushings, and covered, thus protecting the holes from dirt.
The plates are locked by a hardened steel mger pin, which is
forced into the bushing by a spnn%; It can be released by a
lever, and the work rotated bz a bhand wheel, thus maks.gf
the indexing very rapid. While the plates can be used,
usually, for other than the number of teeth for which they
are made, it is desirable to have them contain holes for the
number of teeth to be cut, as mistakes can thus be avoided.

The Dials furnished have 24 holes. Special dials for8”
centres with any number of holes to 80, and for the 12” cen.
tres to 36 holes, made to order.

The Reversible Tongues and Bolts furnished with the 8"
and the 12" fit a T slot 5-8” or 834" wide.

Net Weights : 8%, without Table, about501bs., with Table,
about 180 1bs.; 12”, without Table, about 110 1bs., with Table,
about 230 1bs.

Weights for Shipment: 8”, without Table, about 80 1bs.;
12", without table, about 160 1bs.

Dimensions of boxes for shipment: 87, 20" x 10" x 12”;
197, 26" x 13" x 14",

Price, 8", without Table, $ with Table, 8
Priee, 127, without Table, $ with Table, $
Price, S8peclal Dials, fors”, each; for12”, 8 cach.

For List of Tables, see page 86.
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10 In. PLAIN INDEX CENTRES.

The Centres swing 10 1-4” in diameter.

The §11>indle is threaded on front end and has a No. 10 taper
hole. The straight hole at end of taper is 1 1.16” in diameter.

The Worm Wheel is 6 1-2” in diameter, and one revolution
is made by 40 revolutions of index crank. It has 24 holes
and when the worm is disengaged direct indexing can be
done and the wheel held by means of an index pin,

The Index Plates are the same as used on the Nos. 1,1 1.8
and 2 Universal Milling Machines, see page 54.

The Head-stock can be clamped at any angle on table,

The Tongues and Bolts furnished fit a T slot 5-8” wide.
The tongues are inserted.

Combined Length of head and foot-stocks, 13 34”.

Price includes index plates and tables explaining the usc of
same, wrenches, and everything else shown in cut,

Net Weight, without Table, about 55 lbs.; with Table,
about 155 1bs.

Weight for Shipment: Without Table, about 70 1bs,

Dimensions of box for shipment, 16" x 13" x 11",

Price, without Table, 8 Price, with Table, 8

12 In. PLAIN INDEX CENTRES.

These Centres are of thc same general design as the 10*
Index Centres described above.

‘The Centres swing 12 1-4” in diameter.

The Worm Wheelis 7 3-4” in diameter.

‘The Tongues and Bolts furnished fit a T slot 3-4” wide.

Combined Length of head and foot-stocks, 16 3-4”,

Price includes index ‘s)lmos and tables explaining the use
of same, wrenches, and ¢verything clse shown in cut of 10”
Index Centres.

1 5Ntlzlt’ Weight, without Table, about 65 1bs. ; with Table, about
75 lbs.

Weight for shipment, without Table, about 85 1hs,

Dimensions of box for shipment, 19” x 14" x 13",

Price, without Table, 8 Price, with Table, 8

For List of Tables, see page 86.




No. 2 1-2 TRIPLE INDEX CENTRES.
For Direct Indexing Only. -

These index centres are convenient for use
on Milling or other machines. They are well
adapted for grooving taps and reamers, mill-
ing nuts, cutting small gears and other work
of a similar character.

The Centres swing, using the three spindles
2 1-2’, using the two outside spindles 5”. The
spindles are operated simultaneously by the
movement of the index crank and clamped
simnultaneously by means of a thumb screw
on front of head-stock.

The Index Plate furnished divides all num-
bers as follows: 2, 8, 4,5, 6, 7, 8, 12, 14, 20 and
24.

The Foot-stock is provided with adjustable
centres that can be clamped.

Combined Liength of head and foot-stock
13 1-27,

The Tongues are reversible and fit T slots
cither 1-2”7 or 5-8” wide. .

Weight of Centres ready for shipment, about
100 lbs. }

Net Weight, about 75 lbs.

Dimensions of box in which centres are
shipped 217x 127x10”.

Price includes everything shown in cut,
boxed and delivered f. o. b., Providence, R. 1.

Price,
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INDEX TABLE

FOR MILLING MACHINES.
40 Turns to 1 Revolution.



10 Inch
UNIVERSAL INDEX CENTRES.

Patented Feb. 5, 1884; Feb. 14, 1848,

The Centres swing 10” in diameter.

The Head can he sct at any angle from 10 degrees below
the horizontal to 30 degrees beyond the perpendicular.

The Spindle has a No. 10 taper hole. The straight hole
at end of taper is 1 116" in diameter. The front end is
threaded.

The Foot-stock Centre can be ralsed vertically and set at
an angle in a vertical plane.

Combined Length of head and foot stock, 17".

The Index Plates divide all numbers to 50, all even num-
bers to 100 and a large number beyond.

The Tongues and Bolts furnished fit a T slot 5-8" wide.
The tongues are inserted.

Net Weight, without Table, about 85 1bs.; with Table,
about 200 1bs.

Weight, for shipment, without Table, about 100 Ibs

Dimensions of box for shipment, 16”x 13"x 12",

Price includes index plates and tables explaining the use-
of same. .

Price, without Table, 8 Price, with Table, §

For List of Tables, see page 86.
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12 1-2 Inch
UNIVERSAL INDEX CENTRES.

The Centres swing 12 1-27 in diameter.

The Head can be set at any angle from 10
degrees below the horizontal to 10 degrees
beyond the perpendicular.

The Spindle is provided with a face plate
and adjustable dog carrier. The front end has
a No. 12 taper hole. The straight hole at end
of taperis1 1-2” in diameter.-

The Worm Wheel is 6” in diameter, and
one revolution is made by 60 revolutions of
index crank.

The Foot-stock Centre can be raised vert!-
cally and set at an angle in a vertical plane.

The Index Plates divide all numbers to 100,
all even numbers to 134 and all numbers divisi-
ble by 4 to 200. :

The Table is provided with flanges, is 82*
long, 8” wide, and has 3 T slots 3-4" wide.

Combined Length of head and foot-stock,

y

Centre Rest will take work to 3 1-8” in
diameter.

Net Weight, with table, about 275 1bs.;
; without table, about 145 lbs.

Weight for shipment, with table, about 340
1bs ; without table, about 220 1bs.

Dimensions of box for shipment, with table,
397x 16”x 177; without table, 23"x 17"x 156",

Price includes index plates and tables ex-
plaining the use of the same, wrenches and
everything else shown in cut.

Price, without table, 8 .

Price, with table, 8
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PLAIN VISES
For Use Upon Milling or Planing Machines.

Size.

Price. “}‘:‘:’_"r D?:'h'or Jaws Open. | Weight.

No.1 $12 00 3 5-8" 15-16" 112" 10 1bs.
“ 2 13 00 518 114 234 24 «

“ 3 18 00 6 1-8 19-16 3 5-8 43 ¢
The jJawsare of steel and hardened unlessotherwise specificd

FL.ANGED VISES

These Vises are provided with flanges for clamping them
to the table of Milling or Planing Machines.

Size. Price. Widthof | Depth of | jawsOpen. | Welght.
No.1 $13 50 418" 11.16" 2" 16 1bs.
“Q 15 00 51.8 114 2 34 28 ¢
“ 3 .23 00 6 1.8 1 9-16 3 5-8 50 ¢
“ 4 34 00 718 2 412 95 ¢

The jawsare of stcel and hardened unless otBerwise specified. -
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SWIVEL VISES
For Use Upon Milling or Pianing Machines.

These vises are especially convenient for
angular milling or planing. The base is dou-
ble, and the upper portion is graduated so
that the vise may be set at any angle with the
ways of the machine.

An improved method of clamping the lower
and upper portions of the base insures great
rigidity and compactness.

The No. 2 Vise can be used with the Nos. 1
and 2 Universal and Nos. 1 and 2 Plain Milling
Machines, and the No. 8 with Nos. 8 and 4
Universal and Nos. 8, 4, 5 and 24 Plain Milling
Machines.

Widthof | Depth of | Jaws Net
Stzes. | Price. | Height. Jaws. Jaws, Open. Weight.
No. 2 | #1800 | 412" | 518" | 114" | 2 34" 88 lbs.
No.3 l 2500 | 5316 618 | 1916 | 8 58 70 ¢

The jaws are hardened unless otherwise specified.

\



TOOL MAKERS UNIVERSAL VISES.

No. | Widtmor | Bepor | Jaws | et | Sphume o
2 51.8" | 114" 2347 | 671bs. xolhs, HMI w0
3 618 1916 358 [1301bs. ! 150 1bs, o0

The base is double. The lower part is provided with &
tongue, and is fastened to the table by two bolts, which fi¢
into the table T slots. It hastwo sets of holes to allow for
moving the vise back when set in a vertical plane. 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 anxfle in a horizontal plane. The
upper part of the kneeis hinged to the lower partin such a
manner that it can be set at any angle, to 90°, in a vertical

lane and clamped rigidly in position by the nut on end of

olt forming the hinge, and the bracing levers shown at
left of cut. The n{per surface is graduated for setting the
vise proper. The bolt forming the hinge is provided with
a hardened steel dial graduated to 90°. The bracing levers
are held in position b{ the bolt shown in centre, and the
bolts at the ends of the levers.

The vise proper swivels on the upper part of the hlnqed
knee, can be set at any angle to the axis of the bolt forming
the hinge and clamped in position by the bolt which holds
the upper bracing lever.

The jaws are made of tool steel, hardened. Each vise is
furnished with suitable wrenches. i

Dimensions of boxes in which vises are shipped: No. 2,

"x 127x 9” 3 No. 8, approximate, 20”x 15”x 10",

Price of No. 8 furnished upon application.
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No. 1
8 in. 'x 24 in.
UNIVERSAL GRINDING MACHINE.

Patented August 12, 1890; May 26, 1891 ;
November 8, 1898; June 30, 1903.

This machine swings 8" in diameter and
takes 24'' in length.
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No. 1
8 in. x 24 in.

UNIVERSAL GRINDING MACHINE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped and
runs in self algning bronze boxes provided with means of
compensation for wear. It will take wheels to 5” in diam.
eter and 3-8” face,

The Wheel Stand Slide swivels and has a graduated base.
When the Internal Grinding Fixture, page 98, is used, the
wheel stand is removed and a speed counter substituted.

The Transverse Movement of wheel stand is adjusted b
a hand wheel graduated to read to thousandths of an inch
on the diameter of the work.

The Automatic Cross Feed gives a range of feed varying
from .00025” to .004” to each reversal of table and can be
automatically reieased at any point.

The Swivel Table turns on a central stud. It can be set
at an angle to the ways. This adjustment is made by
means of a screw at the end of table and scales, graduated
to read to 3 1-2 degrees either side of centre line and to
1 g" ﬁper per foot, indicate its position. It has a T slot
5-8" wide.

The Travel of Table is automatic in either direction and
controllea by dogs operating against the reversing lever.
The dog brackets slide upon a rack and are held in position
by a sprln% latch that prevents the do%)s slipping. The dogs
can be raised and the table moved beyond the reversing
points without changing the adjustment.

The Head-stock isclamped to swivel table, It swivels and
has a ﬁmduated base. Thespindle is hardened, ground and
lapped and runs in bronze boxes provided with means of
compensation for wear. The front end is threaded and has
a taper hole. The epindle can be locked and, with a pulley
on the end, grinding can be done on dead centres.

The Foot-stock is clamped to swivel table by bolt and nut.
The spindlecan be quickly operated by a lever. The spindle
has a taper hole.

The Head and Foot-stock Centres swing 8' in diameter
and take 24" ia length.

Wet Grinding is amply provided for. Provision is made
for a liveral supply of water; the supply ;l)lpcs are large.
Water guards, channels and pans protect the floor and re-
turn the waste water to the settling tank and pump. The
wheel guard is heavy and ot such form as to catch the spray
and waste water from the wheel,

The Counter-snaft has tight and loose pulleys 8 ‘in diam-
eter for 3" belt and should run 280 revolutions per minute.

Weight of machine ready for shipment, about 2750 1bs.

Net Weight, abous 2120 Ibs. Floor Space, 36’ x 92",

Dimensions of box in which machine is shipped, 71"x 39"
x 54",
Price includes No. 03 Internal Grinding Fixture, 4" 3-jawed
chuck, centre rest, plain back rest, 2 universal back rests,
set of telescopic watﬁr guards, emery wheel, set of dogs,
wrenches andv everything else shown in cut, together with
overhead works, boxed and delivered £.o.b. at Providence,
R.I1.

N
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No. 2
12 in. x 30 in.
UNIVERSAL GRINDING MACHINE.

Patented Aug. 12, 1380; May 26, 1891; Sept. 21, 1897 ;
Nov. 8, 1848; June 30, 1903.

This machine swings 12 in diameter, and
takes 30’ between centres.
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No. 4 12 in. x 60 in.

UNIVERSAL GRINDING MACHINE.
With Automatic Feeds.

The Wheel Spindle is hardened, und and lapped and
runs in self-aligning bronze boxes %!l.%vlded with r:l'l’eans of
compensation for wear. It will take wheels to 12” in diam.
eter and from 1-2” to 1" face.

The Wheel Stand Slide swivels and has a graduated base.
When the Internal Grinding Fixture, page 98, 18 used, the
wheel arbor is removed and a speed spindle substituted.

The Transverse Movement of wheel stand is adjusted by a
hand wheel graduated to read to thousandths of an inch'on
the diameter of the work,

The Automatic Cross Feed gives a range of feed varyin
from .00025" to .004" to each reversal ot%al)lo and the fee
can be automatically released at any point.

The Swivel Table turns on a central stud. Itcan be retat
an angleto the ways. This adjustment ismade by means of
a screw at the end of table; and scales, graduated to read
to 3 12 degrees either side of centre line and 1 1.2 taper per
foot, indicate this position. It has a T slot 3.4" wide.

The Travel of Table is automatic in either direction and
controlled by adjustable dogs operating against the revers.
ing lever. The dog brackets slide upon a rack and are held
in position by a spring latch that prevents the dogs slipping.
The dogs can be raised and table moved beyond reversing
points without changing the adjustment.

The Head-stock swivels and has a graduated base. The
spindle is hardened, ground and lapped and runs in bronze
boxes provided with means of compensation for wear. The
front end is threaded and has a taper hole.

The Foot-stock is clamped to swivel table by a lever. The
front end of spinde has a taper hole.

The Head and Foot-stock Centres swing 12 in diameter
and take 60" in length, '

Wet Grinding is amply provided for. Provision is made
for a liberal supply of water; the supply YIPCS are large.
Water guards, channels and pans protect the floor and re.
turn the waste water to the settling tank and pump. The
wheel guard is heavy and of such form as to catch the spray
and waste water from the wheel.

The Counter-shaft has tight and loose pulleys 12" in diam-
eter for 3 1.2” belt and should run from 300 to 320 revolu-
tions per minute.

Weight of machine ready for shipment, about €130 1bs.

Net Weight, about 4900 1bs. Floor Space, 50" x 207"
“Din:ensions of box in which machine is shipped, 121" x

"' X 48",

Price includes No. 4 Internal Grinding Fixture, 6" 3-jawed

. chuck, back rest with water guards, 2 universal back rests,
centre rest, 2 emery wheels, set of dogs, set of telescopic
water guards, wrenches and everything else shown in cut,
together with overhead works, boxed and delivered f.o0.b.
at Providence, R. 1. ice, $

For Attachments, see pages 120 to 122.
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INTERNAL GRINDING FIXTURES.

Patented June 10, 1890,

This is an improvement upon earlier fixtures, and with #
boles can be readily and accurately ground.

Formerly it was customary to employ a solid spindle orx
shaft, with a driving pulley at one end and a small
wheel at the other end. To d holes of any considera-
ble depth the end of the spindle projected a corresponding
distance beyond the bearing, and any.motion or play in the
bearing was multiplied at the end of the spindle so that
even a slight motion or play in the bearing caused a consid-
erable movement at the endof the spindle and necessarily
produced imperfect work, In order to give it sufficient
rigidity the spindle was made of a considerable diameter,
but this large diameter rendered impossible the attainment
of the high speed requisite for thoroughly eflicient work,

, when pressure was brought upon the end of the spindle
by the action of the wheel upon the work, this pressure
tended to force the spindle agalnst its bearing with consid-
erable power, owing to the leverage, due to the distance
between the grinding wheel and the bearing, and this pro-
duced a great amount of friction between the spindle
and the bearing and tended to prevent the attainment of

high speeds.

'Thgu'prersh;ntmﬂxtufre ovemmes utlgfse tMculﬂea. llt
oons| arily, of a grin 8] e of comparativel
small slzg. mounzed in a bear! ngpot telescopic tubes oi
sufiiciently large diameter, to give the required rigidity.
These tubes are adjustable, longitudinally relatively
each other, and furnish a support or bearing for the
spindle in close fproxlmlty to the ding wheel. The
small diameter of the spindle enables it to be run at the
required high speeds.



Provision is made for ¢xcluding dust from the beavings.
One of these fixtures is sent with and included in the price

of each of our Universal Grinding Machines.

Capacity of Internal Grinding Fixtures.
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16300
13400
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B0

Fixture No. 03 is sent with the No.1 Universal Grinding
Machine.
Fixture No. 4 is sent with the Nos. 2, 3 and 4 Universal
Grinding Machines Improved.
If any other size is preferred it will be forwarded at the
expense of the customer, the fixture sent with the machine
being returned without expense to us.
Price includes 2 emery wheels and everything clsc shown
incut.
Price, Nos. 02,03,04,2,3,4,5; 8
Price, Nos.1,01; 8

Special sizes made to order,

236944
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No. 11

4 in. x 30 in.

PLAIN GRINDING MACHINE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped, and
runs in self-aligning bronze boxes provided with means of
compensation for wear. It will take wheels to 12" in diam.
eter and from 1.2" to 34" face.

The Wheel Slide is adjusted by a hand wheel and dial.
The dial is graduated to read to thousandths of an inch on
the diameter of the work.

The Automatic Cross Feed sizesthe work to within .00025",
The simple pressing of a thumb latch regulates the feed;
the mechanism doing the sizing correctly.

The Swivel Table turns on a large central stud, which is
hardened and ground. Itcan besetatanangletothe ways.
This adjustment {8 made by means of a screw at the end of
the table; and a scale, graduated to read to | 3.4” taper per
foot either side of the centre line, indicates the adjustment.

The Travel of Table is automatic in either direction; and
controlled by dogs, which are easily adjusted, operating
against a sliding pin on the reversing lever.

The Head-stock is clamped to the swivel table.

The Foot-stock is clamped to the swivel table. The spin.
dle is adequately protected from water and emery grit. It
1s quickly operated by a lever.

Wet Grinding is amply provided for. The side of the
swivel table toward the wheel is entirely closed, thus pro-
tecting the guiding ways of the head and foot-stock and
avolding the necessity of water guards. A large pump and
suitable piping provides for an abundant supply of water.

The Follow Rest is held in an overhanging arm, and can
be easily turned out of the way or placed in position.

The Counter-shaft has tight and loose pulleys 12” in diam-
eter for 3 1-2” belt, and should run from 300 to 320 revolu.
tions per minute.

‘Weight of machine ready for shipment, about 3225 Ibs.

Net Weight, about 2475 1bs.

Floor Space, 41" x 105",

Dimensions of box in which machine is shipped, 78" x 46"
x59".

Price includes plain back rest, 2 universal back rests, set
of dogs, centre grinding attachment; 1, 12” emery wheel,
12" face, 5” hole; wrenches and everything else shown in
cut, together with overhead works, boxed and delivered
1. 0. b. at Providence, R. I.

Price, $

For Attachments, sece pages 120 to 122.
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No. 4
10 in. x 48 in.
PLAIN GRINDING MACHINE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped, and
runs in self aligning bronze box'es provided Wlthpl‘:lzalls of
compensation for wear. It will take wheels to 18" in diam
cter and from 34" to 1 12" face.

The Wheel Slide is adjusted by a hand wheel and dial.
The dial is graduated to read to thousandths of an inch on
the diameter of the work.

The Automatic Cross Feed sizes the work to within .00025".
The simple pressiug of a thumb latch regulates the feed;
the mechanism doing the sizing correctly.

The Swivel Table turns on a large central stud, which is
hardened and ground. Ité&anbesetatanangletothe ways.
This adjustment is made by means of a screw atthe end of
the table; and a scale, graduated toread to 2" taper per foot
either side of the centre line, indicates the adjustment.

The Travel of Table is automatic in either direction, and
controlled by dogs, which are easily adjusted, operating
against a sliding pin on the reversing lever.

The Head-Stock is clamped to the swivel table.

The Foot-Stock is clamped to the swivel table. The spin-
dle is adequately (i)rotected from water and emery grit. It
1s quickly operated by a lever.

Wet Grinding is amply provided for. Provision is made
for a liberal supply of water; the supply pipes are large.
Water guards, channels and pans protect the floor and re.
turn the waste water to the settling tank and pump. The
wheel guard is heavy and of such form asto catch the spray
and waste water from the wheel.

The Counter-shaft has tight and loose pulleys 14” In diam-
eter for 4 1.2" belt, and should run from 395 to 410 revolutions
per minute.

Weight of machine ready for shipment, about 7220 lbs.

Net Weight, about 5875 1bs.

Floor Space, 53"x 159",

Dimensions of box in which machine is shipped, 110"x 57"
x60”.

Price includes plain back rest, 2 universal back rests
centre rest, centre grinding attachment, set of dogs’, set of
telescopic water guards, 1, 18" emerr wheel, 1" face, 5” hole;
1, 18" emery wheel, 11-2” face, 5" hole; wrenches and every-
thing else shown in cut, together with overhead works,boxed
and deltvered f.o.b. at Providence, R. I.

Price, 8 .

For Attachments, sce pages 120 to 122.
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No. 16
10 in. x 72 in.
PLAIN GRINDING MACHINE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped, and
runs in self aligning bronze boxes provided with means of
compensation for wear. It will take wheels to 18" in diam.
eter and from 34" to 1 1-2” face.

The Wheel $lide is adjusted by a hand wheel and dial. The
dial is graduated to read to thousandths of an inch on the
diameter of the work.

The Automatic Cross Feed sizes the work to within .00025".
The simple pressing of a thumb latch regulates the feed;
the mechanism doing the sizing correctly.

The Swivel Table turns on a large central stud, which is
hardened and ground. Itcan be setatanangletothe ways.
This adjustment is made by means of a screw at the end of
the table; and a scale, graduated to read to 1 1-2” taper per
foot either side of the centre line, indicates the adjustment.

The Travel of Table is automatic in either direction, and
controlled by dogs, which are easily adjusted, operating
agalnst a sliding pin on the reversing lever.

The Head-stock is clamped to the swivel table.

The Foot-stock is clamped to the swivel table. The spin-
dle is adequately protected from water and emery \Fﬂ" It
can be operated by a lever or hand wheel as desired.

Wet Grinding is amFly provided for. Provision is made
for a liberal supply of water; the supply pipes are large.
Water guards, channels and pans protect the floor and re-
turn the waste water to the settling tank and pump. Tire
wheel guard is heavy and of such form as to catch the spray
and waste water from the wheel.

The Counter-shaft has tight and loosc pulleys 14” in diam-
eter for 4 1.2” belt, and should run from 395 to 410 revolu-
tions per minute.

Weight of machine ready for shipment, about 7990 1hs.

Net Weight, about 6490 1bs.

Dimensions of boxes in which machine is shipped, 114" x
57" x 60", and 135" x 9" x 9",

Floor Space, 53" x 214",

Price includes plain back rest, 2 universal back rests
centre rest, centre grinding attachment, set of dogs, sct of
telescoiplc water guards, 1, 18" emery wheel, 17 face, 5"
hole; 1, 18” cmer whee‘, 1 12" faece. 5” hole; wrenches
etc., together with overhead works, boxed and delivered
{. 0. b. at Providence, R. I.

Price, 8 ’

For Attachments, see pages 120 to 122.
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No. 2

18 in. x 6 in. x 9 1-2 in.

SURFACE GRINDING MACHINE.

The Spindle is hardened, ground and lapped and runs in
bronze boxcs provided with means of compensation for wear.
Theend is tapered to receive wheel sleeves. Itcan be raised
or lowered by means of a hand wheel graduated to read to
one-half thousandths of an inch. It will take wheels to 7” in
diameter and 1-2” face.

The Table is 46” long and 8” wide, has a working surface
15"x 6" and 3 T slots 1-2” wide.

The Travel of Table is automatic in either direction and is
controlled by means of dozs operating against a reversing
lever. The lever can be turned down and the table moved
beyond the reversing points without changing the dogs.

The Transverse Movement of table is automatic, feeds at
the end of each stroke and can be easily changed to feed in
either direction.

This Machine grinds work to 18" long, 6” wide and 91.2”
high, using a wheel 77 in dinmeter.

The Vise is flanged and has jaws 4 1.8” long, 1 1-16” deep,
and will open 2”.

TherCounter-shaft has tight and loose pulleys 8” in diam.
eter for 3” belt and should run 360 revolutions per minute.

Weight of machine ready for shipment, about 1635 1bs.

Net Weight, about 1210 1bs.

Floor Space, 65"x 30",

Dimensions of box in which machine is shipped, 49"x 37"
x 73",

Price includes No. 1 Flanged Vise, 1, 7” emery wheel, 1.2"
face, 1 14" hole; wrenches and everything clse¢ shown in
cut, together with overhead works, hoxed and delivered
f. 0. b. at Providence, R. 1.

Price, 8

For Adjustable Swivel Vise and Index Centres, sce page 77,
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No. 8
386 in. x 14 in. x 11 1-2 in. and
60 in. x 14 in. x 11 1-2 in.
SURFACE GRINDING MACHINES.

Patented August 12. 1890.

wide and 11 1-2" high.
It is also made to grind work 60" long 14"
R wide and 11 1-2’ high.
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No. 8
36 in. x 14 in, x 11 1-2 in. and
60 in. x 14 in. x 11 1-2 in.

SURFACE GRINDING MACHINES.

The Spindle is hardened, ground and lapped and runs in
selr-allfnlng bronze boxes provided with means of compen.
sation forwear. It will take wheels to 12" in diameter, and
58" face.

The Wheel Slide has a transverse movement that 1s auto-
matic and can be easily changed to feed in either diréction.
It feeds at the end of each stroke.

The Table, including dust guards, ‘is 84" long and 14 14"
:i‘ge, has a working surface 44''x 14 1-4” and 3 T slots 11-16”

e.

The Travel of Table is automatic in either direction. Itis
controlled by means of dogs operating upon a reversing lever
trip J.»ln. This pin can be lowered and the table moved be-
yond the reversing points without changing the dogs.

This machine grinds work to 36" lonF, 14" wide and 1112*
high. Distance between uprights, 22 2",

The Counter-shaft has tight and loose pulleys 8" in diam-
eter for 4" belt, and should run about 320 revolutions per
minute.

Weight of machine ready for domestic shipment, about
2675 1bs.

Weight of machine ready for foreign shipment, about
3085 1bs.

Net Weight, about 2300 1bs.

Floor Space, 128" x 39".

?si'x'nenﬁons of box in which machine is shipped, 90" x 39"

Price includes 1, 12" emery wheel, 1.2 face, 5” hole; 1, 9°
emery wheel, 5.8” face, 5” hole; and everything else shown
in cuf, together with overhead works boxed and delivered
£. 0. b. at Providence, R. L,

Price, 8

This machine 18 also made to grind work to 60" in length.

Weight ready for domestic shipment, about 8180 1bs,

Weight ready for foreign shipment, about 8590 1bs.

Net Weight, about 2726 1bs.

Floor Space, 192" x 39".

Dimensions of box in which machine is shipped, 103" x
89" x 56", :

Price, 8 ‘ . -
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No. 0 TOOL GRINDER.

This machine is especially adapted for grinding the small
formed cutters and tools used on screw machines.

The Spindle is hardened and ground and runsin bronze
boxes provided with means of compensation for wear.
The ends of the spindle are tapered to receive the wheel
sleeves. It will take wheels to 7” diameter and 3-8" face.
It has tight and loose pullevs, 21-2” in diameter for 17 belt.

Distance from centre of spindle to hottom of base, 8 1-2",

Weight of machine ready for shipment, about 50 1bs.

Net Weight, ahout 35 1bs.

Dimensions of box in which machine is shipped, 16” x 10*
x 13",

Price Includes two emery wheels, two emery wheel sleeves,
wrench and everything else shown in cut, boxed and deliv
ored f. 0. b. at Providence, R. I.

Price, 8 Price, with overhead works, $

Overhead Works.

The Overhead Works, furnished only when specified, con-
sist of two wall hangers and shaft wit" 1 pulley 6” diameter,
for 2” belt, for main line drive; and 1 pulley 12" diameter
for driving the machine spindle. The counter-shaft shon\d
run about 460 revolutions per minute.

Weight for shipment, about 100 1bs,

Net Weight, about 80 1bs. Price, $

.
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No. 1 TOOL GRINDING MACHINE.

The Spindle is of steel hardened and ground, and runs in
bronze boxes provided with means of compensation for
wear. The ends of the spindle are tapered to receive wheel
sleeves.

The Counter-shaft has tight and loose prlleys 6” in diame-
ter for 2” belt, and should run about 375 rev. per minute.

Weight of machine ready for domestic shipment, about
215 1bs.; for foreign shipment, about 415 1hs,

Net Weight, about 280 1bs.

Floor Space, 16”x 18",

Dimensions of box for shipment, 52”x 21"x 21”.

Price includes two cimery wheels, two wheel sleeves, 1 147,
rests and everything clse shown in cut, together with over-
head works, box¢d and delivered f. 0. b. at Providence, R.L

Price, 8
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VARIOUS OPERATIONS ON THE
No. 3 UNIVERSAL CUTTER AND
REAMER GRINDER.

<>

r { Grinding Milng Cutter
or Shell Reamer.

)

@rinding Solid Ta
Rgamer. por

Grinding

Grinding 1
Side of Face Mill. Angular Cutter.
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No. 3 UNIVERSAL CUTTER AND
REANMER GRINDER.

Patested March 22, 1857; Oct. 29, 1891,

This machine takes 18’ between centres, and
wakes cutters and shell reamers not exceeding
¢° in diameter and %’ in length.
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No. 3 UNIVERSAL
CUTTER AND REAMER GRINDER.

This machine is used for sharpening straight and taper,
shell or shank reamers, and for grinding edge and bevel
cutters of any angle, straddle and face mills, cotter and
hollow mills and straight or taper milling cutters, cut either
straight or spiral, with holes or shanks. It can also be used
for sharpening worm and thread tools.

‘The Spindle is of steel, hardened, ground, and lapped, and
runs in bronze boxes provided with means of compensation
for wear. The ends of the Spindle are tapered to recelve
‘Wheel Sleeves.

The Cone has 2 steps for 1” belt.

The Guide Bar and Cutter Bars are of steel hardened,
ground and lapped.

The Counter-shaft has tight and loosc pulleys 6" in
diameter for 2” belt and should run about 375 revolutions
per minute.

Weight of machine ready for shipment, about 750 1hs.

Net Weight, about 490 lbs,

Floor Space, 33"x53",
52pimensiona of box in which machine is shipped, 42"x 80"x

Price includes Compound Swivel Head, Reamer Centres,
Rest Holder, 3-4” Cutter Bar, 3-8 Cutter Bar, Thread and
Worm Tool Holder, 7.8” Cutter Shell with collars and nut,
takes all cutters with 7-8", 17, 1 116", 1 1.8" or 114" hole;
1.2” Cutter Shell with collars and nut, takes all cutters with
127, 5-8", or 3-4” hole; Arbor for holding Straddlc and Face
Mills; Angular Cutters, etc., takes all cutters with 1 14,17
or 7-8” hole; 2 Wheel Sleeves 1 1-4”, 2 Taper Shank Mill
Bushings, 2 Main Bar Stops; 3-4” Swivel Head Bushing,
3-8"Swivel Head Bushing; 1 pair Step Collars, 1 1.2", 1 3-47,
2"; 2, 6" Bevel and Concave Emery Wheels, 3-8” face, 1 14”
bole; 1, 6" Emery Wheel, 1-4” face, 1 14" hole; 1, §” Emery
Wheel, 1-4” face, 8-4” hole; 1, 2" Emery Wheel, 1-4” face, 1.4”
hole; and everything else shown in the cut, togetner with
overhead works boxed and delivered £. o. b. at Providence,
Price, 8 .

The Formed Cutter Grinding Attachment isreadily attached
to the machine, and can be used equally well with either a
machine of the old or new design. Sce page 118.

Price, 8

A special pamphlet on the construction and use of this
wachine is sent on application.
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No. 13
UNIVERSAL AND TOOL GRINDING
MACHINE.

Patented March 25, 1902,

This machine takes 24 1-2" in length between
centres and centres swing 8 in diameter.

=
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No. 13 UNIVERSAL AND TOOL
GRINDING MACHINE.
With Power Table Feed.

This machine combines the features of a Universal Grind-
ing Machine, together with such features as adapt it to the
sharpening of bevel cutters of any angle, milling cutters,
formed cutters, straddle and face mills, straight or taper
reamers, end mills_etc., also for grludlng all” evlindrical
work, either straight or taper, that can be held between
centres.

The Wheel Syind]e is hardened, ground and lapped and
runs in phosphor bronze boxes, provided with mcans of
compensation for wear. The ends of the spinule are
tapered to receive wheel sleeves.

he Wheel Slide has a vertical adjustment of 6”7, operated
by a hand wheel graduated to read to thousandths of an inch,

The Upright that carries the spindle bead swivels and has
a graduated base. 1t has a transverse movement of 10 1.27,
operated by a hand wheel, graduated to read to thousandths
of an inch on the diameter of the work.

The Cutter Bars are hardened, ground and lapped.

The Swivel Table turns on a central stud. It can be set to
459 either side of centre line, the graduated arc at the front
reading to degrees. A scale at the end of table is graduated
to read to 3" taper per foot.

The Table has a longitudinal feed of 17",

The Head and Foot-stock Centres swing 8” in diameter and
take 24 1-2” in length,

The Counter-shaft has tight and loose pulleys 6” in diame.
ter for 2 1-2” belt and should run 425 revolutions per minute,

Weight of machine ready for shipment, about 2735 lbs,

Net Weight, about 2170 1bs. Floor Space, 45"x 69",

Dimensions of box for shipment, 56”x 45”x 66",

Price includes universal head, face chuck, set of dogs,
centre height gauge; 3-4” cutter bar with 7-3” sliding shell
and set of collars, including 4 steplfcd collars; 3-8 cutter
bar with bushing for universal head and 1.2” sliding shell,
with set of collars, including 2 stepped collars; arbor for
straddle and face mills and 8 collars, 2 taper shank mill
bushings, 4 tooth rests and holders; 4 centres, includin
reamer grinding centre, centre rest, tool rest; whee!
arbors; 1, 14" R.H.; 1,14" L. H.; 1, 1-27; 1, 3-4” 6 wheel
sleeves; i. 1” emery wheel, 14" face; 1,2"” emery wheel, 14"
face; 1, 4” cupped emery wheel, 1 3.8” thick; 1, 7" cupped
emery wheel, 2" thick; 1, 3” emery wheel, 1-4” face, 2,7"
emery wheels, 1.2” face; 1, 6" emery wheel, 3.8" face; 1,
3 12" bevel an& concave emery wheel; 1,6” bevel and con-
cave emery wheel; and everything else shown in cut, to-
gether with overhead works, boxed and delivered f. o. b.
at Providence, R. 1.

Price, with Power Table Feed, $

For Attachments, see page119.
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FORMED CUTTER GRINDING
ATTACHMENT
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ATTACHMENTS

FOR
No. 13 UNIVERSAL AND TOOL GRINDING
MACHINE.

SURFACE GRINDING ATTACHMENT.

The Wheel Spindle Extension is bolted to the wheel slide
and supported in self-aligning hearings. Itallows the wheel
to be used over the entire surface of the Table Plate.

The Table Plate has a working surface of 17"x 7 3-8” and
181 12" thick. It has 2 T slots, 1-2” wide, at right angles,

The Vise is mounted upon a hinged base that can bhe sect to
any angle from 0 to 90° in a vertical plane. A dial, grad.
uated to degrees, indicates the setting. The jaws are hard.
ened, 8 5-8” wide, 15-16” deep and will open 1 12", Height
of vise, 4”. Price, Attachment complete, $

INTERNAL GRINDING ATTACHMENT.

This Attachment is driven by a belt from a pulley on the
wheel spindle.

Distance from centre of spindle of attachment to centre of
wheel spindle, 10”. Length that can he Frouud, 3". Diameter
of hole that can be ground, 1.4” to 1 1.2%,

Price includes 3 emery wheels, 8 extension wheel arbors,
4"1:;33“'%1 universal chuck, belt and driving pulley.

ce,

CIRCULAR GRINDING ATTACHMENT.

The Slide swivels and has adjustable stops to control the
swivel movement. It hasanadjustmentof 4 1.2”7; alsoa fine
adjustment for feeding the work to the cut. A device for
receiving the carbon poin® holder, furnished, can be quickly
mounted on the innerend of the slide for truing the wheel,

The Work Holders will take 5” in length and swing 8” in
diameter. Price, $

TOOL CUPBOARD

TO ACCOMPANY _
No. 13 Universal and Tool Grinding Machine.

A Cupboard for holding the various parts and attachments
that go with this machine, can be furnished. It is gubstan-
tially made and fitted with shelves and brackets conven-
iently arranged. -

Dimensions, height, 39”; floor space, 16"x 38".

Price, $
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UNIVERSAL BACK RESTS.
For Universal and Pla.in. Grinding Machines.

Patent Applied for.

The Back Rests are universal in all their movement:s
and capable of the most delicate adjustment. They ure
simple in construction and readily placed in position or
removed.

No. Machines where used. Price.
1 No. 1 Universal $5 00
2 Nos. 2,3 and 4 Universal 9 00

11 No. 11 Plain 8 00

14 Nos. 14 and 16 Plain 9 00

For Lists of*Shoes, see pages 121 and 122,
Special Circular on application.
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WATER GUARDS.
For Universal Grinding Machines.

These can be used on all Nos. 1 and 2 Universal Grinding
Machines fitted with pumps; and all Nos. 8 and 4 Universal
Grinding Machines delivered since January, 1899,

PRICE PER SET.
For No. 1 Universal Grinding Machine, 85 s0
For No. 2 Universal Grinding Machine, $6 oo
For No. 3 Universal Grinding Machine, 87 oo
For No. 4 Universal Grinding Machine, $8 oo

BRONZE SHOES
FOR UNIVERSAL BACK RESTS.
For Nos. 1 and 11.

P.)t;t.)e'rn Dh‘:‘r_x;:le‘r of | price each | Pn.\(t"e.rn D“\““::ff of | price each.
1-3 147 22ctsf 1—13 112 22 cts.
1-3 516 22 1—-13 1916 22
1—4 38 22 1—14 158 22
1—4 716 22 1—14 11116 22
1—-5 12 22 A—15 134 28
1—6 58 22 1—15 1 13.16 28
1—6 11.16 22 1—-16 17. 28
1—7 34 22 1—16 11516 28
1—-17 13-16 22 1—-17 2 28
1—8 7-8 22 1—-17 2 1.16 28
1—8 15-16 22 1—18 218 28
1—9 1 22 1—18 2 816 28
1—9 .( 1116 22 1—19 214 28
1—10 118 22 1—-19 2 5-16 28
1—10 13.16 22 1—20 2 38 28
1—11 114 22 1—20 2716 28
1—11 15.16 22 1—21 212 28
1—12 138 22 1—-21 2 916 28
1—12 | 1716 22

Special Circular on Application.

List continued on next page.
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BRONZE SHOES
FOR UNIVERSAL BACK RESTS.
Nos. 2 and 14.

PRe | Plapeterof lprice eacn || P | Pitpeter of price cacn.,
2—5 5.8” 28cts.| 2—21 211.16" | 50cts.
2—5 11-16 28 2-22 | 234 50
2—6 3.4 28 2—-22 | 21316 50
286 13.16 28 2—23 | 278 50
217 7 28 2—23 | 21516 50
2—17 15.16 28 2—2 | 8 50
2—38 1 28 2—2¢ | 8116 50
238 1116 28 2—25 | 818 72
29 118 28 2—25 | 3816 72
2—9 1316 23 2—26 | 314 72
2—-10 | 114 28 2—2 | 3516 %
2—10 | 1516 28 2—27 | 338 72
2—11 138 28 2-27 | 3716 72
2—11 | 1718 28 2—28 | 312 72
2—12 | 112 28 2—28 | 39.16 72
212 | 1916 28 2—29 | 358 72
2—13 | 158 28 2—29 | 311.16 7
2—13 | 11116 28 230 | 384 72
2—14 | 13 50 2—-30 | 31816 72
2—14 | 11316 50 231 | 37 7
2—15 178 50 2—31 3 15.16 T2
2—15 115-16 50 2—32 4 72
2—16 | 2 50 2—32 [ 4118 7
2—16 | 2116 50 2—32 | 418 7
2—17 | 218 50 233 | 414 90
2—17 | 2316 50 2—34 | 412 90
2—18 | 214 50 235 | 434 90
2—18 | 25.16 50 2—36 | & 90
2—19 | 238 50 2—37 | 514 90
2—19 | 2716 50 2—38 | 512 90
2—20 21.2 50 2—39 534 9w
2—0 29-16 50 2—40 6 90
2—21 | 2538 50

Special Circular on Application.

In ordering Bronze Shozs, give pattern number and diam-
eter of work to be ground.

For example:

If shoe iz wanted for either the Nos. 2 or 14 Universal Back
Rests to grind work to 11-16” in diameter, the order should
read: 1bronze shoe, No. 2 — 5, 11-16",
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DIMENSIONS OF AUTOMATIC
GEAR CUTTING MACHINES.

13

18"
4

No.of Machine. | 3 4 5 ]
‘Will cut, Diameter. 26" & 36"{36” & 48" [45” & 60" 60" & 72"
Will cut, Face. s | o | w0 | a2
v S
“ll}ll '::llxlt, Dlametral. 5 n 3 2
wll’ll‘ tzxt, Circular 5.8" 347 17 | 119"
N%::etdc_hanges of | g1a7| 41.97 5 e v
Variation of Feed ” '
per Revolution .015‘.(0 019"to | .037" to .050" to |
of Cutter. 14T 2630 6207 | 378" '
|
. |
Di&r}r:g:j.r of Index| 40 | o5 1 9n | o34 4312 |
Diam. of Cutter " o
Arbor. 1 114 112 i 134 |
Diameter of front : | |
end of Work 8" g 5 | e
Spindle. |
No. of Taper Hole

in Work Spindle.| 12 14 16 13
Speed of Counter-

shaft. N 330 306 300 223

64"x 8" x | 100"x | 114"x
Floor Space. 407 20" 56" 66"
e 2310 3850 5925 9400

Net Weight, about.| 30" | Tos. | lbs. | Ilbs.
Price.
Price, with Pump.

3"

012" to
235"

12
350

63"x
43"

2650
1bs.
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No. 3
26 in. x 8 in: and 36 in. x 8 in.
AUTOMATIC GEAR CUTTING
MACHINES.

- Patented March 13, 1900,

This machine cuts spur gears to 26'' in'diam-
eter, 8'' face and 5 diametral pitch.

It is also made to cut spur gears to 36" in
diameter, 8" face and 5 diametral pitch.
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No. 3
26 in. x 8 in. and 36 in. x 8 in.
AUTOMATIC GEAR CUTTING
MACHINES.

The Cutter Spindle has 8 changes of speed, varying from
28 to 168 revolutions per minute. An outer ‘wurmg on the
cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1" in diameter.

12 Changes of feed of cutter, evenly graded from .015”
to .147" per revolution, can be obtained by means of change
gears. The return ot cutter shide is rapid.

The Head, which carries the work spindle, 18 adjusted b
means of a screw operated by a hand wheel. A dial r:u{
uated to read to thousandths of an inch indicates thisadjust-
ment. The work spindle has a No. 12 taper hole.

The Overhanging Arm clears gears to 12”7 in diameter.

An Outer Support for end of work arbor is furnished
and takes all work to full capacity of machine. It hasa
hole for outer bearing as well as an adjustable centre,

The Indexing Mechanism is independent of the feed
and speed of cutter, so that the indexing is as rapid when
tllmles(l.:ne slow as when they are fast. 1t operates without
shock.

The Index Change Gears provide for cutting all numbers
of teeth from 12 to 50,and all numbers from 50 to 400, cx.
cepting the prime numbers and their multiples.

Tables glv‘ng cutter speeds, the changes for gears to use
for cutting the various numbers of teeth and the changes
for feed gears to obtain the proper feed for the cutter slide,
are sent with each machine.

The Counter-shaft has tight and loose pulleys, 10" in diam-
eter for 3 1-2” belt and should run about 260 revolutions per
minute,

Weight of machine ready for shipment, about 3100 Ibs.

Net Weight, about 2400 1hs.  Floor Space, 647x 40™.

Dimensions of box for shipment, 65 X 35"X 66",

Price includes indicator for setting cutter, change gears,
outer support for work arbor, wrenches cte., together with
overhead works, boxed and delivered f.o0.b. at Providence,
R.I .

Price, $ Price, machine with pump, $

This Machine is also made to cut SPUR GEARS to 36"
diameter, 8" face and 5 diametral pitch.

Weight of machine ready for shipment, about 3190 1bs.

Net Weight, about 2485 1bs. Floor Space, 64 x 40".

Dimensions of box for shipment, 657X 35"x 66",

Price, 8 Price, machine with pump,

For Arbors, Bushings, Collets, sets of same and Attach-
ments, see pages 134 to 138, . .

For Cutters to use with this machine, see pages 266 and 273. -
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No. 4

86 in. x 9 in. and 48 in. x 9 in.
AUTOMATIC GEAR CUTTING
MACHINES.

Patented March 13, 1900

This machine cuts spur gears to 86" in diam-
eter, 9'' face and 4 diametral pitch.

It is also made to cut spur gears to 48" in
diameter, 9" face and 4 diametral pitch.
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No. 4

36 in. x 9 in. and 48 in. x 9 in.
AUTOMATIC GEAR CUTTING
MACHINES.

The Cutter Spindle has 6 changes of speed, varying from
20 to 106 revolutions per minute. An outer l';earlng on the
cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1 14" in diameter. It can
be removed and other smaller gizes substituted. Other sizes
carried in stock.

12 Changes of feed of cutter, evenly graded from .019” to
263" per revolution, can be obtained by means of change
gears. The return of cutter slide is rapid.

The Head, which carries the work spindle, is adAusted b
means of a screw operated by a hand wheel. A dial grad.
uated to read to thousandths of an inch indicates this adjust.
ment. The work spindle has a No. 14 taper hole.

An Outer Support for end of work arbor is furnished
and takes all work to full capacity of machine. It has a
hole for outer bearings as well as an adjustable centre.

The Indexing Mechanism is independent of the feed and
speed of cutter, so that the indexing is as rapid when these
are slow as when they are fast. It operates without shock.

The Index Change Gears provide for cutting all numbers
of teeth from 12 to 50 and all numbers from 50 to 400, ex-
cepting the prime numbers and their multiples.

ables giving cutter speeds, the changes for gears to use
for cutting the various numbers of teeth and the changes
for feed gears to obtain the proper feed for the cutter slide,
are sent with each machine.

The Counter-shaft has tight and loose pulleys, 14” in diam-
eoier f:xr 4 12" belt and should run about 250 revolutions per
minute. -

Weight of machine rend{) for shipment, about 4790 1bs.

Net Weight, about 8820 Ibs. Floor Space, 85" x 40",

Dimensions of box for shipment, 77"x 44"x 71",

Price includes indicator for sett{ng cutter, change gears,
2 12" expansion bushing, wrenches etc., together with over-
head works, boxed and delivered f. o.b.at Providence, R. I.

Price, $ Price, machine with pump, $

‘This Machine is also made to cut SPUR GEARS to 48"
diameter, 9” face, and 4 diametral pitch.

Weight of machine ready for shipment, about 4800 1bs.

Net Weight, about 3925 fbs.

Floor Space, 85" x 40".

Dimensions of box for shipment, 77" x 44" x 78".

. Price, machine with pump, 8

For Arbors, Bushings, Collets, sets of same, and Attach-
ments, see pages 134 to 138, ) .

For Cutters to use with this machine, see pages 266 and 273. .
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No. 5
48 in. x 10 in. and 60 in. x 10 in.
AUTOMATIC GEAR CUTTING
MACHINES.

Patented July 13, 1897 ; March 13, 1900,

This machine cuts spur gears to 48" in diam- .
eter, 10’ face and 3 diametral pitch.

It is also made to cut spur gears to 60’ in
diameter, 10"’ face and 3 diametral pitch.

-
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No. 5
48 in. x 10 in. and 60 in. x 10 in.

AUTOMATIC GEAR CUTTING
MACHINES.

The Cutter Sgindle has 6 changes of speed, varying from
20 to 80 revolutions per minute. An outer bearing on the
cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1 1.2” in diameter. It can
beremoved and other smaller sizes substituted Other sizes
carried in stock.

15 Changes of feed of cutter, evenly graded from .037" to
620" per revolution, can be obtained by means of change
gears. The return of cutter is rapid.

The Head, which carries the work si:lndle. is adjusted b;
means of a screw operated by a crank. A dial, graduate
to read to thousandths of an inch, indicates this adjustment.
The work spindle has a No. 16taper hole. Provision is made
for raising and lowering the head by power.

An Quter S\:fport for end of work arbor is placed on the
machine, and takes all work to full capacity of machine.

The Indexing Mechanism is independent of the feed and
speed of cutter so that the indexing is asrapid when these

_ are slow as when they are fast. It operates without shock.

The Index Change Gears provide for cutting all numbers
of teeth from 12 to 50, and all numbers from 50 to 400, ex-
cepting the prime numbers and their multiples.

A Withdrawing Expansion Arbor is furnished with the
machine and allows the work to be placed in position and
removed without disturbing the adjustments.

Tables giving cutter speeds, the changes for gears to use
for cutting the various numbers of teeth and the changes
for feed gears to obtain the proper feed for the cutter slide,
are sent with each machine.

The Counter-ghaft has tight and loose pulleys, 18" in diam.
et:ar {or 6" belt, and should run about 300 revolutions per
minute.

Weight of machine ready for shipment, about 7075 1bs.

Net Weight, about 5905 1bs. Floor Space, 100" x 56".

Dimensions of box for shipment, 87"x 51"x 80",

Price includes indicator for setting cutter, change gears,
8" expansion bushing, wrenches, etc., together with over-
head works, boxed and delivered f. o b, at Providence,

R. 1
Price, 8 Price, machine with pump, $
_This Machine is also made to cut SPUR GEARS to 60"
diameter, 10” face, and 3 diametral pitch.
Weight of machine ready for shipment, about 7275 1bs.
Net Weight, about 6080 1bs. Floor Space, 100"x 56",
Dimensions of box for shipment, 87"x 51”x 86",
ice, $ Price, machine with pump, 8
For Arbors, Bushings, ('Jo]lets, sets of same, and Internal
Gear Cutting Attachment, see pages 134 to 137.
For Cutters to use with this machine, sec pages 266 and 274,
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No. 6
60 in. x 12 in. and 72 in. x 12 in.
AUTOMATIC GEAR CUTTING
MACHINES.

Patented July 13, 1897; March 13, 1900,

This machine cuts spur gears to 60’' in diam-
eter, 12/ face and 2 diametral pitch.

It is also made to cut spur gears to 72'/ in
diameter, 12" face and 2 diametral piteh.
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No. 6
60 in. x 12 in. and 72 in. x 12 in.

AUTOMATIC GEAR CUTTING’
MACHINES.

The Cutter Spindle has 6 changes of speed, varying from:
12 to 50 revolu ons(}aer minute. An outer Beariug on the:
cutter slide gives additional supportto the cutter arbor.

The Cutter Arbor furnished is 1 84" in diameter. It can.
beremoved and other smaller sizes substituted. Other sizes.
carried in stock.

12 Changes of feed of cutter, evenl ded from .050"' to
373" per revolution, can be obtaine y means of change:
gears. The return of cutter slide is rapid.

The Head, which carries the work spindle, is adjusted by
means of a screw operated by a crank. A dial, graduated
to read to thousandths of an inch, indicates this adjustment.
The work spindle has a No. 18 taper hole. Provision is:
made for raising and lowering the head by power.

An Outer Support for end of work arbor is furnished
and takes all work to full capacity of machine. It has a
hole for outer bearing as well as an adjustable centre.

The Indexing Mechanism is independent of the feed and
speed of cutter, so that the indexing isas rapid when these
are slow as when they are fast. It operates without shock.

The Index Change Gears ;{rovlde for cutting all numbers
of teeth trom 12 to 50 and all numbers from 50 to0 400, except-
ing the Hrlme numbers and their multiples.

Withdrawing Expansion Arbor is furnished with the ma-
chine and allows the work to be placed in position and
removed without disturbing the adjustments.

Tables giving cutter speeds, the changes for gears to use-.
for cutting the various numbers of teeth and the changes.
for feed gears to obtain the proper feed for the cutter slide,
are sent with each machine.

The Counter-shaft has tight and loose pulleys, 24" in diam-
etier ftor 7' belt.and should run about 223 revolutions per
minute.

Weight of machine ready for shipment, about 11420 1bs,

Net Weight, about 9400 1bs. Floor Space, 114"x 66",

Dimensions of box for shipment, 100”x 64"x 93",

Price includes indicator for setting cutter, change gears,.
4" expansion bushing, wrenches etc., together with over-
hecad works, boxed and delivered f. 0. b. at Providence, R. I.

Price, $ Price, machine with pump, 8

This Machine is also made to cut SPUR GEARS to 72"
diameter, 12” face and 2 diametral pitch.

‘Weight of machine ready for shipment, about 11450 1bs.

Net Weight, about 9650 1bs. Floor Space, 114”x 66”.

Dimensions of box for shipment, 100"'x 64"'x 99",

Price, 8 Price, machine with pump, 8

For Arbors, Bushings, Collets, sets of same, and Internal
Gear Cutting Attachment, see pages 184 to 137. _

For Cutters to use with this machine, see pages 267 and 274,.
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No. 13
18 in. x 4 in.
AUTOMATIC GEAR CUTTING
MACHINE.

This machine cuts spur and bevel gears to
18” in diameter, 4’ face and 5 diametral pitch.
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No. 13

18in.x 4 in.
AUTOMATIC GEAR CUTTING

MACHINE
For Spur and Bevel Gears.
Patented Feb. 6, Mar. 13, 1900.

The Cutter Spindle, 7-8” diameter, has 10 changes of spe
obtained by means of change gears, evenly graded from
to 163 revolutions ger minute. An outer bearing on the cut-
ter slide gives additional support to the cutter spindle.
Bushings furnished to take cutters with 1 1-4” hole.

The Cutter Slide is aujustable to an¥ angle to 90 degrees.
A graduated arc indicates the angle of elevation. The cut-
ter can be set either side of the centre when cutting bevel
gfars. A vernier graduated to read to thousandths of an

ch indicates the adjustment.

16 Changes of feed of cutter, evenly ﬁ-raded from .012” to
235" per revolution of spindle, can be obtained by means of
change gears. The return of cutter is rapid.

The Head, which carries the work spindle, is adjusted by
means of a screw operated by a hand wheel. The thrust of
the e]evaﬁng screw is taken by ball bearings. A dial, N
uate? toread to thousandths of aninch, indicates the adjust-
ment.

The work spindle has a No. 12 taper hole, 112" diameter
at smallend. |

The Overhanging Arm clears gears to 12" in diameter.
Larger gears are supported by a rest placed back of the
rim of gear, opposite cutter.

The Indexing Mechanism is independent of the feed and
speed of cutter; so that the indexing is as rapid when these
are slow as when they are fast. 1t operates without shock.

The Index Change r8 provide for cutting all numbers
of teeth from 12 to 50, and all numbers from 50 to 400, except.
the prime numbers and their multiples.

Tables giving cutter speeds, the changes for gears to use
for cutting the various numbers of teeth and the changes
for feed gears to obtain the proper feed for the cutter slide,
are sent with each machine.

The Counter-shaft has tight and loose pulleys 19 in diam.
et;,r f&r 3’ belt, and should run about 350 revolutions per
minute.

Weight of machine ready for shipment, about 3350 1bs.

Net Weight, about 2675 1bs,

Floor Space, 63" x 43".

Dimensions of box in which machine is shipped, 67"x 389"
x 64",

Price, $§ -~ Price, machine with pump, $
For Xrbors, Bushings, Collets and sets of same, sce pages

134 to 136.
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EXPANSION BUSHINGS FOR WORK

ARBORS.
Automatic Gear Cutting Machines.

Outside Machine Number of | Used with

Diameter (where used. Length. Taper Hole. Arbor. Price.
»§| Nos.3 "

s4-f| ot || 8 6 I $1 00
78 “ “ “ “ 1 w
1 “ “" “ “ l m
] 1_8 “ “ “ " l w
114 “ 312 9 J 130
l 3‘8 “ ““ “ “ 1 “
112 “ ““ “ “ T 158
!1 5_8 “ ““ “ “ l m
134 “ “ 11 K 190
2 “ “ “ “ 2 20
2 1»‘ “ “ “ “ 2 20
1 No. 4 312 7 M 105
l 1_8 [ “ “ “ - 1 M
l 1_4 “ “ “ “ l 30
l 3_8 “ ““ ““ . l “
112 “ 5 10 N 185
] 5_5 ‘e “ “ “ 1 m
1 3'4 ‘“ “ “ “ l m
2 ‘“ “ [ “ 2 %
2 “ “ 12 o 220
.2 ]'4 “ “ “ “ -2 m
t*2 1.2 s “ “ “ 2 65
‘2 3_4 “ “ “ “ 3 lo
‘3 “ ““ “ ‘“ 3 m
112 No. 5 412 10 1585
l 5_8 . [ “ “ 1 m
l 3.4 ‘“ “ “ “ ] w
2 “ “ “ «“ 220
2 ]_4 “ “ “ “ 2 20
* 12 “ 6 13 R 265
..2 3_‘ g “ “ " 3 lo
"3 . ““ . . . 3 50
‘3 14 “ “ “ ““ 3 w
314 “ “ 14 ‘8 3 50
*3 12 “ “ 13 R 3 60
312 “ “ 14 S 3 60
214 No. 6 6 12 U 2 20
2 1_2 “ ““ “ 2 65
2 3_‘ “ “ “ “ 3 lo

In ordering, state outside diameter, and letter of Arbor.

Bushings marked * can be uscd on Withdrawing Work
Arbors turnished.

Bushings marked t are furnished with the machine.
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EXPANSION BUSHINGS FOR WORK
ARBORS—Continued.

Outside Machi Number of | Used
Dh'::l'eur. wh;r‘: u::d. Length. 'I‘n::- H';;‘c. v ;\rbc‘:r‘.'.P Price.
3" No. 6 712" 14 v $3 65
*3 14 “ “ “ “ 3 80
*3 12 “ “ “ “ 4 00
*3 34 “ “ .« “ 415
t*4 “« “ “ “ 430
4 “ 9 18 W 4 50
412 “ “ “ “ 500
5 “ [ “ “« . 5 50

In ordering, state outside diameter, and letter of Arbor.
ABbI:)shings marked * can be used on Withdrawing Work

rbors.

Bushing marked t is furnished with the machine.

~ WORK ARBORS.
AUTOMATIC GEAR CUTTING MACHINES.
No. of No. of Smallest

Mark, | _Machive | o, Length of | pyperfor [ Posstbl X
k- |where used.| TAPTO! | Bushiug. Bushing. nu-»'-ll::, | Price

Nos. 3 o " q
*L{| apa13 ( 10 3 6 34" |8 900
J o 12 312 9 114 14 00
K ¢ 12 312 11 134 14 00
*M No. 4 11 312 7 1 10 00
N “ 14 5 10 112 16 00
o “ 14 5 12 2 16 00
‘g No.5 12 412 10 112 14 00
“ 16 6 13 2 1.2 20 00
8 “ 16 6 14 314 20 00
*U No. 6 14 6 12 214 13 00
\A “ 18 712 14 3 22 00
w “ 18 9 13 4 24 00

Arbors marked * are for use in the Collets.

COLLETS FOR WORK SPINDLE.
AUTOMATIC GEAR CUTTING MACHINES.

Mark. w:‘e‘r‘ehlt::d. Outside Taper. | Inside Taper. Price.
Vv Nos.3 and 13| No. 12 No. 10 $6 50
VV [Nos.3 and 13 “o12 “ 1 6 50
W No. 4 “ 14 “o11 8 00
ww “ 4 ¢ 14 “ 10 8 00
X “ B “ 18 “ 12 10 00
XX “ 5 “ 18 “ 1 10 00
Y “ 6 “ 18 “ 14 13 00
YY “ 6 “ 18 “n 11 50

These Collets are provided with Threaded Holes for draw-
ing in bolt.
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TOOLS FOR USE ON AUTOMATIC
"GEAR CUTTING MACHINES.

.
The tools in the following lists we have found to be among
those first needed in using these machines.
At the prices stated they can he sold only in full sets.
They are shipped with_each machine and, if not wanted,
are to be carefully re-packed and returned by express, at our
expensc.

FOR
Nos. 3 & 13 Automatic Gear Cutting Machines.

V Collet and No. 10 Key. One each 1, J and K Arbors.
Eleven Bushings, as follows: -
For I Arbor, 34" x 3", 7-8"x3", 1"x 3", 1 1.8"x 8",
For J Arbor,114"x31.2",138"x3 12", 11.2"x3 12",
158" x,3 1.2,
For K Arbor, 1 34"x312",2"x31.2",214"x3 12",
Price, $40 oo.

For No. 4 Automatic Gear Cutting Machines.

W Collet and No. 11 Key. One each M, N and O Arbors.
Eleven Bushings, as follows:
For M Arbor, 1"x312", 11.8"x31.2", 114"x38 1.2,
138"x3 1.2,
For N Arbor, 1 1.2"x 5", 1 5.8”"x 5", 1 3-4"x 5", 2" xd".
For O Arbor, 2 1.4”" x 5", 2 84" x 5", 3" x b".
Price, $48 oo.
One Bushing, —2 1-2” x 5”, furnished with machine,

For No. 5 Automatic Gear Cutting Machines.

X Collet and No. 12 Key. One each Q, R and 8 Arbors.
Nine Bushings, as follows:
ForQ Arbor, 11.2"x4 1.2", 158" x4 12", 1 34"x4 1.2",
2"x 412", 214"x41
For R Arbor, 2 12" x 6* 3.4" X 6",
For S Arbor, 3 14" x 6", 3 1.2" x 6",
Price, $58 oo.
One Bushing,—3" x 6”, furnished with machine.

For No. 6 Automatic Gear Cutting Machines.

Y Collet and No. 14 Key. One each U, Vand W Arbors.
Nine Bushings, as follows:
For U Arbor, 2 14" x 6", 2 1.2" x 6", 2 34" x 6",
For V Arbor, 3"x71-2", 314"x712", 312"x7 12",
334"x712",
For W Arbor, 4 12" x 9", 5" x 9",
Price, $75 oo.
One Bushing,—4" x 7 12", furnished with machine.

For Arbors, Bushings and Collets, sce pages 134, 135,
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INTERNAL GEAR CUTTING
ATTACHMENTS

FOR

Nos. 3, 4, 5 and 6 Automatic Gear Cutting
- Machines.

The Holder or Frame is secured to the cutter slide and the
cutter spindle of the Attachment is driven by the main cute
ter spindle of the machine through a train of gears,

All cylindrical bearings are hardened and ground.

Diameter of Cutters for No. 3,2 3-4”; No. 4,3 1.4”; No. 5,
4 1-4"; No. 6,4 3-4".

Diameter of Arbors furnished: No.3,1”; No.4,1”and 1 1-4";
No.5,11-4"and 1 1-2”; No. 6,1 1.2” and 1 3-4",

A convenient method of holding the work is shown in cut.

Weights for Shipment: No. 3, about 40 1bs.; No. 4, about
93 1bs.; No. 5, about 145 Ibs.; No. 6, about 180 1hs,

Dimensions of boxes in which Attachments are shipped:
No. 3,20" x9"x9”; No.4,22"x11"x10"; No.5,29" x18" x 12";
No. 6, 30" x 14" x 12",

Machines Widest Face |n:i't‘1l:lll;i;"l\l. C.oarsest
No. | where used. "::'cf,:? °J:;";e":::‘ cl;lnml'r‘e(c}:l: : price.
3 No.3 218" | 314" 9 $
4 No. 4 312 414 [ 8
5 No. 5 414 514 4 b4
(] No. 6 334 612 3 ¢
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QUILL GEAR CUTTING
ATTACHMENTS

FOR
Nos. 3 and 4 Automatic Gear Cutting Machines.

These attachments are for cutting the small
mewmbers of quill gears, as shown in cut, or
-other gears of similar construction.

They are easily and quickly placed in posi-
tion or removed.

The cutter spindle is raised above the cutter
spindle of the machine and driven by a train
of gears. .

Net Weights: No. 8, 25 1bs.; No. 4, 40 lbs.

Greatest
Machine cﬁ'w'ﬁ” Diameter Difference in
No. where that can be of Diameter Price.
used. cut. Cutter. | Large and Small
3 8 3" 9" 'y

¢ 4 4| 834 1312 s
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TABLE OF CUTTING SPEEDS.
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BGEaNa ehiiNo,. 3
 2132in.x31-21n.
- PLAIN SCREW MACHINE.

This machine has a hole 21-32” in diameter
through spindle and turns any length to 8 1-2”.

Greatest distance between turret and front of
chuck, 8’.
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Nq. 3
21-32 in. x 3 1-2 in,
PLAIN SCREW MACHINE.

The Spindle is of steel ; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust is taken at rear end of spindle; the bearing parts are
of steel and phosphor bronze.

The Hole through spindle 1s21-32” in diameter.

A Chasing Bar, provided with a 16 pitch leader and nut,
1s furnished with this machine.

The Cone has 3 steps for 2" belt.

The Turret has 6 holes 13.16” in diameter; dlstance from
eentre of holes to top of slide, 119-32"; greatest distanoe
attainable between turret and front of chuck, 8".

Swingoverbed, 93-8"; over crossslide, 31-2"; with chasing
bar in position, 3”; length that can be turned, 3 1-2".

The Tank Table has a reservoir cast in the bottom, pro-
viding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys, 10” in diameter
for 3" belts, and should run about 270 revolutions per min-
ute,

‘Weight of machine ready for domestic shipment, abous
710 1bs.

‘Weight of machine ready for foreign shipment, about 838
Ibs.

Net Weight, about 650 1bs.

Floor Space, 30"x 50".

Dimensions of boxes in which machine is shipped, 453"x
16"x 23", and 55"x 26"x 19",

Price includes oil can, chuck, wrenches, and everything
else shown in cut, together with overhead works, boxed
and delivered f. o. b, at Providence, R. I,

Price, 8

An Oil Pump, Pipes, etc., are furnished when desired-

Price, 8

For Tools and Attach ts, see pages 172 to 188,
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Nq. 4
1 9-32 in. x 6 in,
PLAIN SCREW MACHINE.

This machine has a hole 1 9-32” in diameter
through spindle and turns any length to 6''.

Greatest distance between turret and front
of chuck, 18",
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No.4 19-32 in.x6in.
PLAIN SCREW MACHINE.

‘The Spindle is of steel ; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust taken at rear end of spindle; the bearing parts
are of hardened steel and phosphor bronze.

The Hole through spindle is 1-32" in diameter.

The Cone has 3 steps for 3" belt.

The Turret has 7 holes 1 1-2” in diameter; distance from
centre of holes to top of slide, 23.4"; greatest distance
between turret and front of chuck, 18",

8wing over bed, 13 3-8"; over cross slide, 5”; length that
can be turned, 6".

The Tank Table has a reservoir cast in the bottom, pro-
viding for the collection of strained ofl.

The Counter-shaft has 2 friction pulleys 14" in diameter
folrsééz" belts, and should run about 190 revolutions per
minu .
ugelibght of machine ready for domestic shipment, about

8. .
Weight of machine ready for foreign shipment, about 1650

8.
Net Weight, about 1275 1bs. Floor S , 27"x 62",
Dimensions of boxes in which machine is shipped, 62"x

20"x 28", and 65"x 26"x 28".

Price includes oil can, chuck, wrenches, and ever{thln
else shown in cut, together with overhead works, boxe:

and delivered f. o. b. at Providence, R. 1.

Price, 8

An Oil Pump, Pipes, etc., are furnished when desired.
ce

For Toolsand Attachments, see pages 172 to 183.

No.5 1 9-32in.x 6 in.
PLAIN SCREW MACHINE.

This machine is the same as the No. 4 Screw Machine, ex-
:3%', "ihat a chasing bar with a 12-pitch leader and nut is
e .

Swing over cross slide with chasing bar in position, 3 3-4".
lbgeliz t of machine ready for domestic shipment, about

8.
Weight of machine ready for foreign shipment, about 1820
Net Weight, about 1400 1bs. Floor Space, 27"x 68".
Dimensions of boxes in which machine is shipped, 67"x

28"x 82", and 65''x 25"'x 28",

Price, 8
An Ot Pump, Pipes, etc., are furnished when desired.
For Tools and Attachments, see pages 172 to 183,
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No. 6
1 9-16 in. x 8 in.

PLAIN SCREW MACHINE.

Back Geared.
Patented Oct. 15,18 9; May 23,1893; July 24,1894 ; Jan. 6, 1903,

This machine has a hole 1 9-16" in diameter
through spindle and turns any length to 8".

Greatest distance between turret and front of
huck, 19".
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No. 6
. 1916in. x8in,
PLAIN SCREW MACHINE.

Back Geared.

The Spindle 1s of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of com‘,\ensallon for wear. The
thrust {s taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze.

The Hole through spindle is 1 9-16” in diameter.

The Cone has 3 steps for 3" belt and is back geared. The
back gears are under spindle, and, together with the gears
on cone, are enclosed. These gears run continuously and
are engaged or disengaged by a clutch, operated by a lever
on the front of the machine.

The Turret has 7 holes 1 12” in diameter and can be
clamped in position. Distance from centre of holes to
top of slide, 2 3-4"; to top of feed case, 2 1.2”; greatest dis-
tance between turret and face of chuck, 19".

The Feed of turret slide is automatic and has 8 changes,
varglng from .005” to. 030" to one revolution of spindle. 1]
feed cones have 4 steps and, by the movement of a lever,
each of the four speeds of cones can be made fast or slow
without changing the belt.

lndegendent Stops, which are easy of access and automatic
with the turret, are provided for each holein the turret.

Swing over bed, 13 3-8”; over cross slide, 57-8". Length
that can be turned, 8".

The Tank Table has a reservoir castin the bottom, pro.
viding for the collection of strained oil.

The Counter-shaft has 2 friction pulleys 14" in diameter
for 3 1-2” belts and should run about 175 revolutions per
minute.

Weight of machine ready for domestic shipment, about

8.
Weight of machine ready for foreign shipment, about
2325 1b

8.

Net Weight, about 1800 1bs.

Floor Space, 30"'x86".

Dimensions of boxes in which machine is shipped, 74"”x 28"
x 32", and 75X 26"x 20".

Price includes chuck, wrenches and everything else shown
in cut, together with overhead works, boxed and delivered
f. 0. b. at Providence, R. I.

mc(e)’llsl’ump, Pipes, etc., are turnished when desired.

ce, $ _
For Tools and Attachments, see pages 172 to 184.
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No. 0
.3-8in.x 2 14 in,
WIRE FEED SCREW MACHINE.

Automatic Feed.
Patented April 1, 1890; July 80, 1895; Sept. 29, 1896,

This machine has a hole 3-8’/ in diameter
through largest feeding finger and turns any
length to 2 147/



147

No. 0
38-8in. x 2 1-4 in.
WIRE FEED SCREW MACHINE,

Automatic Feed.

The Spindle is of steel; the bearingsare hardened, ground
and lapped, and run in phosphor bronze boxes. The front
box is i}rovided with means of compensation for wear. The
thrust is taken at rear end of spindle; the bearing parts
are of hardened steel and phosphor bronze.

The Hole through largest feeding finger is 8-8” in diam-
et.%r. ﬁul'o”ugh feed tube 13-32”, through spindle without feed
tube 11-16".

The Chuck and Wire Feed are automatic. By ?'resslng the
small lever on the front of the head.stock the chuck is
opened, stock fed forward and chuck closed. This opera-
tion may be repeated several times if it should be desired
to feed a 5reater length than that for which the mechanism
is adjusted. The feeding mechanism can also be operated
by the movement of the cross slide lever, thus nvoldinf
the necessity of removing the hand from the lever. Ordi-
nary variations in size of stock make no difference in the
accurate feeding of the machine. The feed is uniform
and the holding capacity of the chuck may be made as
strong as desired without extra labor for the operation.

With one movement of either of the levers the machine
feeds any length to 3”. By pressing the lever several times,
the stock is fed forward a length etiual to the correspondin
multiples of the distance for which the machine is ad-
justed. The adjustment is fine and readily made.

The Cone has 3 steps for 1 1-4” belt.

The Turret has 6 holes 5-8” in diameter; distance from
centre of holes to top of slide, 1 1.16"; greatest distance at-
tainable between turret and front of chuck, 7".

9 Swing over cross slide, 3 1.8”; length that can be turned,

14"

The Tank Table has a reservoir cast in the bottom pro-
viding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys 8” in diameter
for 2 1.2” belts, and should run about 430 revolutions per
minute for iron or steel, and 750 for brass.

Weight of machine ready for domestic shipment, about
685 1bs.; for foreign shipment, about 780 Ibs.

Net-Weight about 530 Ibs. Floor Space, 26" x 47".

Dimensjons of boxes in which machine is shipped, 41" x
19x 19", and 53"x 23"x 18".

Price includes oil can, 3.8" spring collet and feeding finger,
2 wire stands, wrenches, and everything else shownin cut,
together with overhead works, boxed and delivered f. o.b.
ntgProvldence, R. 1. Price, $ .

Oil Pump, Pipes, etc., furnished when desired. Price, 8

Counter-shaft with 3 Pulleys. Price, $

For Tools and Sets of Tools, see pages 172 to 184, -
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No. 1
1-2 in. x 8 in.
‘WIRE FEED SCREW MACHINE.

Automatic Feed.
Patented April 1,1890; July 80, 1895; Sept. 29, 1896,

This machine has a hole 1-2” in diameter
through largest feeding finger and turns any
dength to 8",

po—
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No. 1
1-2 in. x 8 in.
WIRE FEED SCREW MACHINE.

Automatic Feed.

The Spindle is of steel, the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear.
The thrust is taken at the rear end of sapindle; the bearing

arts are of hardened steel and phosphor bronze.

The Hole through largest feeding finger is 12" in diameter,
thrdugh feed tube 1732”, through spindle without feed
tube 13.16". Feeding fingers for 5-8” brass or other light
work furnished when desired.

The Chuck and Wire Feed are automatic. By pressing
the small lever on the front.of the head-stock of the
machine, the chuck is opened, stock fed forward and chuck
closed. This operation may be repeated several times
if it should be desired to feed a greater length than that
for which the mechaniem is adjusted. The chuck is so
constructed that ordinary variations in size of the stock
make no difference in accurate feeding, and no stop is
usually required. The feed is uniform and the holdin
capacity of the chuck may be made as strong as desire
without extra labor for the orerutlon.

With one movement of the lever the machine feeds any
length to4''. DBy pressing the lever scveral times, the
stock is fed forward a length equal to the correspondin
multiples of the distance for whichthe machine isudjustetf.
The adjustment i3 fine and readily made.

. The Cone hus 3 steps for 1 3-4'"belt.

The Turret has 6 holes 3-4” in diameter; distance from
centre of holes to top of slide, 1 1-2""; greatest distance at-
tainable between turret and front of chuck, 9 34",

Swing over bed, 9 1-4”"; overcross slide, 4 1-8; length that
can be turned, 3",

The Tank Table has a reservoir cast in the bottom pro-
viding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys 10" in diameter
for 3" belts and should run about 305 revolutivus per
minute for iron or steel, and 550 for brass,

Weight of machine ready for domestic rhipment, about
1009 1bs; for foreign shipment, about 1220 Ihs,

Net Weight, about 900 1bs. Floor Space, 2" x 59",

Dimensions of boxes in which machine is shipped, 50" x
22"x 22", and 65"x 25X 18", .

Price includes oil can, 1.2” gpring collet and feeding
finger, wrenches, 2 wire stands and everything else shown
in cut, together with overhead works, boxed and delivered
f. 0.b.at Providence, R.I. Price, $ .

0il Pump, Pipes, ete., furnished when desired. Price, $

Counter-shaft furnished with 3 pulleys.

Price, $
For Tools and Attachments, see pages 172 to 184 -
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No. 2
7-8 in. x 4 in.
WIRE FEED SCREW MACHINE.

Automatic Feed.
Patented April 1, 1890; July 30, 1885; Sept. 29, 1896,

This machine has a hole 78" in diameter
through largest feeding finger and turns any
length to 4’
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No. 2
7-8in.x 4 in.

WIRE FEED SCREW MACHINE.

Automatic Feed.

The Spindleis of steel ; the bearings are hardened, ground
and lapped and runin phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust is taken at rear end of spindle; the hearing partsare
of hardened steel and phosphor bronze.

The Hole through largest feeding finger1s 78" in dlameter,
ib;ggfh feed tube 15-16", through spindle without feed tube,

The Chuck and Wire Feed are automatic. By pressing the
small lever on the front of the head-stock the chuck is
opened, stock fed forward and chuck closed. This opera-

on may be repeated several times if it should be desired
to feed a greater length than that for which the mechanism
is adjusted. The feeding mechanlsm can also be operated
by the movement of the cross slide lever, thus avoiding the
necessity of removing the hand from the lever.

Ordinary variations in size ot stock make no difference in
the accurate feeding of the machine. The feed is uniform
and the holding capacity of the chuck may be made as
strong as desired without extra labor for the operation.

With one movement of either of the levers, the wachine
feeds any length to 5”. By pressing the lever several
times, the stock is fed forward a length equal to the cor
responding multiples of the distance for which the machine
is adjusted. The adjustment is fine and readily made.

The Cone has 3 steps for 2 1-2” belt.

The Turret has 6 holes 1” in diameter; distance from
centre of holes to top of slide, 2”; greatest distance attain.
able between turret and front of chuck, 11",

Swing over bed, 10 1-2"; over cross slide, 5"; length that
can be turned, 4".

The Tank Table hes a reservoir cast in the bottom pro-
viding for the collection of the strained oil.

The Counter-ghaft has 2 friction pulleys 12" in diameter for
312" belts, and should run about 220 revolutions per minute
for iron or steel, and 380 for brass.

Weight of Machine ready for domestic shipment, about
1725 1bs.; for foreign shipment, about 1800 1bs.

Net Weight, about 1375 Ibs. Floor Space, 33" x 72",

Dimensions of boxes in which machine is shipped, 64"x 25"
x 26", and 66"x 28"x 21",

Price includes oil can, 7-8” spring collet and feeding fin.
ger, wrenches, and everything else shown in cut, together
with overhead works, boxed and delivered f. o. b. at Prov-
idence, R. 1. Price, $

0il Pump, Pipes, etc., furnished when desired. Price, $

Counter-shaft with 3 pulleys, Price, -

Power feed for turret slide, see page 177.

For Tools and Sets of Tools, see pages 172 to 184, ’“
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No. 4
114 in. x 6 in.
WIRE FEED SCREW MACHINE.
Roller Feed.

Patented July 24, 1894 ; Other Patents Pending.

This machine has a hole 1 9-32 in diameter
through spindle and turns any length to 6/,
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No.4 114inx6in

WIRE FEED SCREW MACHINE.
Roller Feed.

The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust is taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze.

The Hole through spindle is 1 9.32",

The Chuck and Roller Feed are automatic. By swinging
the lever on the front of the head-stock toward the rear of
the machine, the chuck is opentd and the stock fed forward
against the stock stop; and by returning the lever to & ver-
tical position, the chuck is closed. The mechanism is fo
arranged as to prevent any possibility of the lever becoming
loosened and causing the chuck to open.

The Chuck is adjustable and takes all sizes of stock from
387 to 114" in diameter, It is exceptionally strong and
compensates automatically for variations as great as 1.32"
in the size of stock. There are two hardened jaws that
interlock and will take round, square or hexagonal stock.
Means are provided for attaching special jaws for irregular
or odd-shaped pieces.
® The Roller Feed is self-contained and located in the cone
at the front end. Graduations on the disk at the front of
the cone facilitate setting the feed to the required size of
stock. It feeds any length within the capacity of the ma.
chine without the necessity of manipulating cams or similar
devices. All parts most subject to wear are carefully hard-
ened and protected from dirt and injury.

The Feed of Turret Slide is automatic and has 3 changes
evenly graded from.005” to .015"” to one revolution of spindle.

The Cone has 3 steps for 3” belt.

The Turret has 7 holes 1 1.2” in diameter; distance from
centre of holes to top of slide, 2”; greatest distance attain-
able between turret and front of chuck, 11".

Swing over bed, 13 3.8”; over cross slide, 5”; length that
can be turned, 6”.

The Tank Table has a reservoir cast in the bottom pro-
viding for the collection of the strained oil.

The Counter-shaft has2 friction pulleys 14” in diameter for
8 12" belts and should run about 190 revolutions per minute.

Weight of Machine ready for domestic shipment, about
1500 1bs.; for foreign shipment, about 1700 1bs,

Net Weight, about 1300 1bs. Floor Space, 27"x 62”.

;)Simensions of box in which machine is shipped, 62"x 20"
x 28"

Price includes pump and piping, chuck, wrenches and
everything else shown in cut. together with overhead works,
bo;::ied and delivered f. o. b.at Providence, R. I.

ce

Counter-shaft with 8 pulleys. Price, §
® For Tools and Sets of Tools, see pages 172 to 184. -



154

No. 00
5-16 in. x 1 in.
AUTOMATIC SCREW MACHINE.

Patented Arrﬂ 1, 1880; May 16, 1898; July 80, 1895;
fay 17, 1898; April 11, 1899,

This machine has a hole 5-16” in diameter
through largest feeding finger and turns any
Jength to 1”.



No. 00
5-16 in. x 1 in,
AUTOMATIC SCREW MACHINE.

The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is Provlded with means of compensation for wear. The
thrustis taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze. The spindle has
2 friction clutch pulleys, 47 in diameter for 1 14" belts.
Chese gnlleys are bushed with steel and run on roller bear-
ings. There are 12 changces of speed, varying from 420 to
2400 revolutions per minute.

The Hole through largest feeding fingeris 5.16” in dinmeter,
through feed tube, 21-64".

The Collets are easily changed and adjusted by nuts at the
rear end of spindle.

The Turret has 5 holes, 5.8” in diameter, and revolves ver-
tically on the side of the turret slide. Greatest distance
attainable between front of spindle and turret, 2 34",

The Movements of the turret slide, the changing of tools,
the operation of chuck, the feeding of stock and the revers.
ing of spindle are controlled by quick running cams driven
by shafts which maintain a constant speed, thus insuring
rapid movementsirrespective of the size of the work. These
cams are controlled by adjustable dogs which are easy of
access and easily adjusted. Instructions and diagrams for
laying out the cams are sent with each machine. The return
and cl anga movements are extremely rapid and, by the
accurate timing that the machine admits of, work can be

ngld%doue. .

he Feeding Mechanism is accurate, feeds any length to
2” and any length to 1” can be turned. By operating the
mechanism several times the stock is fed forward a length
equal to the corresponding multiples for which the machine
is adjusted. The adjustment is fine and readily made.

The Cross Slide Tools are on separate slides so that one
or both can be used as desired.

The Counter-shaft has tight and loose pulleys 8” in diam.
et‘er for 8" belt, and should run about 450 revolutions per
minute.

Weight of machine ready for domestic shipment, about
1265 1bs. ; for foreign shipment, about 1400 1bs,

Net Weight, ahout 1000 Ihs, Floor Space, 22"x 40",

Dimensions of boxes in which machine is shipped, 44"x 207
x 24", and 74" x 26" x 20",

Price includes spring collet and feeding finger, set of cam
blanks, change gears for making from 2 to 20 pieces per
minute, 2 wire stands_and everything else shown in cut,
together with overhcad works, boxed and delivered f.o. b.
at_Providence, R.I.

l;‘gfe 'I"o%ls and Attachments, sec pages 172 to 185. -
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_ No. 0
1-2 in. x 1 34 in.
AUTOMATIC SCREW MACHINE.

Patented April 1, 1880, May 16, 1893; July 80, 1895;
May 17, 1898; April 11, 1899,

This machine has a hole 1-2” in diameter
through largest feeding finger and turns any
length to 1 8-4'".
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No. 0
1-2 in. x 1 8-4 in.
AUTOMATIC SCREW MACHINE.

The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust is taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze. The spindle has 2
friction clutch pulleys, 6” in diameter for 2’ belts. These
ulleys are bushed with steel and run on roller bearings.
R‘here are 10 changes of speed, varying from 150 to 1800 rey.
O e Hobe through largest feeding finger 1-2” in di
e Hole through largest feeding finger is 1.2” in diameter,
through feed tube 17-;?';.

The Collets are easily changed and adjusted by nuts
at the rear end of spindle.

‘The Turret has 6 holes, 3-4” in diameter, and revolves ver.
tically on the side of the turret slide. Greatest distance
attainable between front of spindle and turret, 4 1.2,

The Movements of the turret slide, the changing of tools,
the operation of chuck, the feeding of stock and the revers.
ing of spindle are controlled by quick running cams driven
by shafts which maintain a constant speed, thus insuring
rapid movements irrespective of the size of the work, These
cams are controlled by adjustable dogs which are easy of
access and easily adjusted. Instructions and diagrams for
laying out the cams are sent with each machine. Thereturn
and change movements are extremely rapid, and, by the
accurate timing that the machine admits of, work can be
rapidly done.

he Feeding Mechanism is accurate, feeds any length to
3” and any length to 1 3-4” can be turned. By operating the
mechanism several times the stock is fed forward a length
equal to the corresponding multiples for which the machine
is adjusted. The adjustment is fine and readily made.

The Cross Slide Tools are on separate slides, so that one or
both can be used as desired.

The Counter-shaft has 2 tight and loose pullfgs 10” indiam.-
eter, for 3 1-4” belts, and should run about 140 and 420 revo-
lutions per minute.

Weight of machins ready for domestic shipment, about
1735 1bs; for foreign shipment, ahout 1925 Ibs.

Net Weight, about 1400 1bs. Floor Space, 23” x 51”.

Dimensions of boxes in which machine is shipped, 53"x 25"
x 27", and 80" x 27" x 22".

Price includes spring collet and feeding finger, set of
cam blanks, change gears for making from 1 piece in 2
minutes to 12 pieces in 1 minute, 2 wire stands, and every-
thing else shown in cut, together with overhead works,
boxed and delivered f. o. b. at Providence, R. I.

ce, 8
For Tools and Attachments, see pages 172 to 186. P
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No. 2
7-8 in. x 2 1-2 in.
AUTOMATIC SCREW MACHINE.

Patented April 1, 1890 ; May 16, 1893; July 30, 18953;
May 17, 1898 ; April 11, 1899,

This machine has a hole 7-8" in diameter
through largest feeding finger and turns any

length to 2 1-2".
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No. 2
7-8in.x 2 1-2 in.
AUTOMATIC SCREW MACHINE.

The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is {)rovlded with means of compensation for wear. The
thrustis taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze. The spindie has
2 friction clutch pulleys, 7° itn diameter for 2 1.2” belts,
These pulleys are bushed with steel and run on roller
bearings. There are 12 changesof speed, varying from 120
to 1200 revolutions per minute. Spindle speeds changed
automatically.

The Hole through largest feeding finger is 7.8” in diame.
ter, through feed tube, 11327, Feeding fingers for Brass
or other light work to take stock 1" in diameter, farnished
when desired.

The Collets are casily changed and adjusted by a nut
between front bearing and first pulley on spind’e.

The Turret has 6 holes, 1” indiameter, and revolves vertl-
cally on the side of the turret slide. Greatest distance attain.
able between front of spindle and turret, 6 1.4"; least 2 1.2",

The Movements of the turret slide, the changing ot tools,
the operation of chuck, the feeding of stock and the revers.
ing of spindle are controlled by qulck running cams driven
by shafts which maintain a constant speed, thus insuring
rapid movementsirrespective of the size of the work. These
cams are controlled by adjustable dogs which are easy of
access and easily adjusted. Instructions and diagrams for
laying out the cams are sent with each machine., Thereturn
and change movements are extremely rapid.

The Feeding Mechanism is accurate, feeds any length to
4" and any length to 2 1.2” can be turned. By operating the
mechanism several times the stock is fed forward a length
equal to the corresponding multiples for which the machine
is adjusted. The adjustment is fine and readily made.

The Cross Slide Tools are on separate slides so that one
or both can be used as desired.

The Counter-shaft has two tight and loose pulleys 12" in
diameter for 3 1.2” belts, and should run about 170 and 340
revolutions per minute.

Weight of machine ready for domestic shipment, about
2650 1bs. ; for foreign shipment, about 2900 1bs,

Net Weight, about 2125 1bs. Floor Space, 26"x 60",

Dimensions of boxes in which machine is shipped, 63"x 28"
x 29", and 96" x 33" x 26",

Price includes spring collet and feeding finger, set of
cam blanks, change gears for making from 20 to 600 pieces
per hour, 2 wire stands and everything else shownin cut,
together with overhead works, boxed and delivered £. o. b.
at Providence, R. 1.

Price, 8 8
For Tools and Attachments, sec pages 172 to 159,
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No. 00
. 5-16 in. x 1 in.
AUTOMATIC TURRET FORMING

MACHINE.
For Work Not Tapped.
Patented April 1, 1890; July 80, 1895; May 17, 1898;
April 11,1899,

This machine has a hole 5-16" in diawmeter
through largest feeding finger and turns any

length to 1.



For Work Not Tapped.

Spindle is of steel; the bearings are bardened, ground
hypedmdmhpbospbw bionze boxes. The froul box
‘with means of compensation for wear. The thrust
taken at rear end of spindle; the bearing partp are of hard-
ened steel and phosphor bronze.

The Cone has 4 steps, the largest 4 1.2 " in diameter for 114"
‘belt, and gives 4 changes of spindle speed, from 340 10 2390 revo-

mmmgbhuanfeedingﬁn.uh‘»lﬁ in diameter,
feed tabe, 21647,

The Coliets are easily changed and adjusted by nuts at rear

The mhl 5 boles, 5-§” in diamcter. snd revolves ver.
tically on the side of the turret alide. The turrei 1001 tu™D any
)ng& t0 17, mz:u distunoe attminsble between fromt of

Thet Movemests of the turret siide, the chancing of the
tools, the operation of the chbork uwd the feel i of sinck
are comtrolled by quick runring cuine. Eriven bty ehifis
wiich maimain a conslan specd, thue jney e ;16 IWove-
wewnts irrespective of tbe xize 0 the Worh. Theme' camue sre
controlled by adjustable doge, wWhich uve eneyr of secom wnd

adjusted. The lead and cross ¢..d¢e car £ure sloe, -L!.
whizk can becbm;ﬂ\'lf.m-med and enr. 3 B ueled. Jnsty
tions and diagrame for luying oui the cuws ure sent vrnl. ea.,h
machine.

l‘éa

i
%

il
i

il

i

ing Mackamigm is nccurate u’d fesde wny ]vnrth
to 2", and, by adjusting the citva 0 pe Ut eved witt 1he
m&i:ne, the stock can be fed jorwara a jevgn };'de' thau

Tae Cross Slide Tools ure oD sepurute glides 80 1h:st one or
both can be nsed as desired.

Tadles giving the proper
of stock are sent with each m

The Counter-ghaft duw *.cnt e pullers ¥ ip dikm.
eter for 37 belt, und +houiu ruu BLUUL 90 TeTL.ULODS per
minuie.

Weight of machine T ar for domests
30 1. . for foreigp st bl s houi 1 7

Fet Weight, sbout 7 =30 11-. Fioor Bpace . X 407,

Ditmepsions 0f 1wxes 1L WLICL ILaeL. Le 1 stwpped, 4"x 207
X247, und a¥"'x 6" 1~

Prce includes spring coliet und fe«ding finger, set of cam
blanke. change gears for mukiug from 210 2 neces per minue,
2 wire stands, aud ¢Terribing ewe sbown 1L cul. logether with
ovcrhud worke boxed and delivereé 1. . L. @ Providence, . L,

Price, -
MMndAmchm’wmpngenl 216 15

eed ‘or different wizes and kinds

shipment, about




162

No. 0
1-2 in. x 1 3-4 in.
AUTOMATIC TURRET FORMING

MACHINE.
For Work Not Tapped.

Patented April 1,1890; July 80, 1895; May 17, 1898,
April 11, 1899.

This machine has a hole 1-2” in diameter
through largest feeding finger, and turns any
length to 1 3-4”,
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No. 0
1-2 in. x1 3-4 in.

AUTOMATIC TURRET FORMING

MACHINE.
For Work Not Tapped.

‘The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust is taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze.

The Cone has 3 steps, the largest 6 1.4” in diameter for 2 1.4*
belt, and gives 6 changes of spindle speed, from 350 to 1800
revolutions per minute.

The Hole through lanest feeding finger is 1.2” in diame-
ter, mmlifh feed tube, 17-32".

The Collets are easily changed and adjusted by nuts
at rear end of spindle,

The Turret has 6 holes, 3-4” in diameter and revolves ver.
tically on the side of the turret slide. The turret tools turn
any length to 1 3-4". Greatest distance attainable between
front of spindle and turret, 4 1.2".

The Movements of the turret slide, the changing of the
tools, the operation of the chuck and the feeding of stock
are controlled by quick running cams, driven 'i;_\' shaits
which maintain a constant specd, thus insuring rapid move.
ments irrespective of the rize of the work. These cams are
controlled by adjustable dogs, which are easy of accessiund
Txi('kly adjusted. The lead and cross slide cams are steel
disks, which can he cheaply formed and easily adjusted.
Instructions and diagrams for laying out the cams are scnt
with each machine,

The Feeding Mechanism is accurate and feeds any length
to 37, and, by adjusticg the extra dogs furnished with the
machiye, the stock can be fed forward a length greater
than 3",

The Cross Slide Tools are on separate slides so that one or
both can be used as desired.

Tables giving the proper speed for differert sizes and
kinds of stock are sent with each machine.

The Counter-shaft has 2tight and 2100sc¢ pulleys 8" indiam.
eter, for 3" belt and should run about 200 and 400 revolu.
tions per minute.

Weight of machine ready for domestic shipment, about
1350 1bs. ; for foreign shipment, about 1550 1bs.

Net Weight, about 1160 Ibs. Floor Space, 23" x 51",

Dimensions of boxes in which machine is shipped, 57" x 25"
x 27", anpd 65" x 28" x 20",

Price includes spring collet and feeding finger, set of cam
blanks, change gears for making from I piece in 2 minutes
to 12 in 1 minute, 2 wire stands, and everything else shown
in cut, together with overhead works boxed and delivered
£. 0. b. at Providence, R. I. Price, $

For Tools and Attachments, sz¢ pages 172 to 186,
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No. 2
7-8 in. x 2 1-2 in.
AUTOMATIC TURRET FORMING
MACHINE.
For Work Not Tapped.

Patented April 1,1896; July 80, 1895; May 17, 1898;
April 11, 1899,

This machine has a hole 7-8” in diameter
through largest feeding finger, and turns any
length to 2 1-27.
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No. 2
7-8 in. x 2 1-2 in.
AUTOMATIC TURRET FORMING
MACHINE.

For Work Not Tapped.

‘The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
20X i8 provided with means of compensation for wear. The
thrust 18 taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze.

The Cone has 3 steps, the largest 6 1.2 in diameter for 2 34"
belt, and gives 8 changes of spindle speed, from 180 to 1440
revolutions per minute.

The Hole through largest feeding finger is 7-8” in diameter,
through feed tube 1132,

The Collets are easily changed and adjusted by a nut
between first bearing and cone pulley on spindie.

The Turret has 6 holes, 1”in diameter, and revolves verti-
cally on the side of the turretslide. The turret tools turn any
lengthto 2 12", Greatestdistance attainable between front
of spindle and turret, 6 1.4°; least,2 1.2",

The Movements of the turret slide, the changing of the
tools, the operation of the chuck and the feeding of stock
are controlled by quick running cams, driven by shafts
which maintain a constant speed, thus insuring rapid move-
ments irrespective of the sizc of the work. These cams are
controlled by adjustable doi;s, which are easy of access and
quickly adjusted. The lead and cross slide cams are steel
or cast iron disks, which can be cheaply formed and easily
adjusted. Instructions and diagrams for laying out the
cams are sent with each machine.

The Feeding Mechanism is accurate and feeds any length
to 4", and. by adjusting the extra dogs furnished with the
Etwhinc, the stock can be fed forward a length greater

an 4",

The Cross Slide Tools are on separate slides so that one or
both can be used as desired.

Tables giving the proper speed for different sizes and
kinds of stock are sent with each machine,

The Counter-shaft has two friction pulleys 12" in diam.
eter for 3 1.2" belts and should run about 170 and 340 revolu-
tions per minute.

Weight of machine ready for domestic shipment, about
2180 1bs.; for foreign shipment, about 2475 1bs.

Net Weight, about 1900 1bs. "Floor Space, 26X 60",

Dimensions of boxes in which machine is shipped, 63"x 28"
x 29", and 78"'x 29"x 26",

Price includes spring collet and feeding finger, set of cam
blanks, change gears for making from 20 to 600 pieces per
hour, 2 wire stands and everything else shown in cut,
togct’her with overhead works, hoxed and delivered f. 0. b
at Providence, R. I. Price, § P

For Tools and Attachments, see pages 172 to 188. J’
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No. 00
5-16 in. x 10 in.

AUTOMATIC CUTTING-OFF
MACHINE.

. Patented April 1, 18905 July 30, 1895; May 17, 1898 ;
April 11, 18499,

This machine has a hole 5-16” in diameter
through largest feeding finger and feeds any
length to 2” at a single movement of feeding
mechanism, or to 10” by successive movements.
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No. 0

1-2 in. x 12 in.
AUTOMATIC CUTTING-OFF
MACHINE.

The Spindle is of steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust is taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze.

The Cone has four steg:. the largest 6 1-4” in diameter, for
1 3-4” belt, and gives 4 changes of spindle speed, from 420 to
1800 revolutions per minute.

The Hole through larfest feeding fingeris 1.2” in diame.
ter, through feed tube 17-32".

The Collets are easily changed and adjusted by nuts at
rear end of spindle.

The Tool Slide has a movement of 134", and a tool holder
with hole 34" in diameter. The tool holder can be adjusted
to any length between 2” and 12” from end of spindle.

T ration of the chuck and the feeding of stock are
controlled by quick running cams driven by shafts which
maintain a constant speed, thus insuring rapid movements
irrespective of the size of the work. These camsare con-
trolled by adjustable dogs which are easy of access and
easily adjusted. The lead and cross slide cams are steel
disks, which can be cheaply formed and quickly placed
in position. Instructions and diagrams for laying out cams
are sent with each machine.

The Feeding Mechanism fceds any length to 3", and, by
adjusting the extra dogs furnished with the machine, the
stock can be fed forward any length to 12”.

The Cross Slide Tools arc on scparate slides so that one or
both can be used as desired.

Tables, giving the proper speed for different sizes and
kinds of stock, are sent with each machine.

The Counter-shaft has tight and loose pulleys 8” in diame-
ter for 3" belt, and should run about 400 revolutions per

minute.

Weight of machine ready for domestic shipment, about
1290 1bs.; for foreign shipment, about 1400 lhs.

Net Weight, about 1025 1bs. Floor Space, 23" x 51".

Dimensions of boxes in which machine isshipped, 54" x 27"
x 256" and 66"x 28"x 21".

Price includes eprln§ collet and feeding finger, set of cam
blanks, change gears for making from 1 piece in 1 1.2 min.
utes to 12 piecesin 1 minute, 2 wire stands and everythin,
else shown in cut, together with overhead works, boxed an
delivered f. o. b. at rovidence, R. I. .

ce, 8
For Tools and Attachments, see pages 172 to 186.
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No. 1
5-8 in. x 15 in.

AUTOMATIC CUTTING-OFF
MACHINE.

Patented April 1, 1890; July 80, 1895; May 17, 18083
April 11, 1899,

This machine has a hole 5-8 in diameter
through largest feeding finger and feeds any
length to 4" at a single movement of feeding

mechanism, or to 15" by successive movements

- B
4 L
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No. 1
5-8 in. x 15 in.

AUTOMATIC CUTTING-OFF
MACHINE.

The Spindle 1sof steel; the bearings are hardened, ground
and lapped and run in phosphor bronze boxes. The front
box is provided with means of compensation for wear. The
thrust 18 taken at rear end of spindle; the bearing parts are
of hardened steel and phosphor bronze.

The Cone has four steps, the largest 6 1.2 in diameter, for
2" belt, and gives 4 changes of spindle speed, from 360 to
1440 revolutions per minute.

The Hole througlel largest feeding finger is 5-8” in diameter,
through feed tube, 21.32",

The Collets are easily changed and adjusted by a nut
between front bearing and cone pulley on spindle.

The Tool Slide has & movement of 2', and a tool holder
with hole 1” in diameter. The tool holder can be adjusted
to any length between 2 1.2” and 15" from end of spindle.

The Operation of the chuck and the feeding of stock are
controlled by quick running cams, driven by shafts which
maintain a constant speed, thus insuring rapid movements
.rrespective of the size of the work. These cams are con-
trolled by adjustable dogs which are easy of access and
easily adjusted. The lead and cross slide cams are steel
or cast jron disks, which can be cheapiy formed and quickly
placed in position. Instructions gnd diagrams for laying
out cams are sent with each machine.

The Feeding Mechanism feeds any length to 4", and, by
adjusting the extra dogs furnished with the maci:ine. the
stock can be fed forward any length to 15”.

The Cross Slide Tools are on separate slides, so that one or
both can be used as desired.

Tables, giving the proper speed for different sizes and
kinds of stock are sent with each machine.

The Counter-shaft has tight and loose pulleys 10” in (diam.
et/ier f&r 3 14" belt, and should run about 400 revolutions per
minute.

Weight of machine ready for domestic shipment, about
1620 1bs. ; for foreign shipment, about 1920 1bs.

Net Weight, about 1350 Ibs. Floor Space, 25" x 60",

Dimensions of boxes in which machine is shipped, 62" x 28"
x'28”, and 73" x 27" x 24",

Price includes spring collet and feeding finger, set of
cam blanks, change, gears for makinf from 40 to 600 pieces

er hour, 2 wire stands and everything elsc shown in cut,
E) ether with overhead works, boxed and delivered £. o..b,
at vidence, R. 1.

Price, 8 .
For Tools and Attachments, see pages 172 to 187.
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HOLLOW MILLS
With Inserted Blades.

These Mills, for use in the turrets of screw machines, are
of great advantage in making a large range of work, as
screws, bolts, pins, etc., and work of a similar class.

The holders are of steel, and the slots for receiving the
blades are milled accurately to size. The blades are held
firmly in position by a simple clamping device, which is
operated by nuts at the back of head.

ROUGHING.

Each holder 1s furnished with one set of blades (8) of any
regular size required.

See opposite page ror ¥inishing Milis,
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HOLLOW MILLS
With Inserted Blades.

FINISHING.

The Finishing Mills have 2 blades and 2 back rests which
will turn any size within the capacity of the mm.‘

) - X
53' E i £ . E
Fi ;g =8 '55 3 ] @ Number of Machine
a t;sa -E‘s' > 'g,-g ©l@m g where used.
- -
Sl 28 (23| 1 [E°)4|4)3
2| & [ S A|B|lC|D
In. |In.|{In.|In.|In,
*100| $7 00|$2 00/.03t0% | 1 17 | 00 Automatic.

0
o
ey

11| 13 00| 4 00[ 340}
13| 14 00| 4 75| }to? | s}
14| 14 00| 4 75| 1to? | 8}
15{ 14 00 4 75| }tof | 3}
i6| 16 00| 5 00| 3to13 | 3%

2 [1PL,'97,&1W. F,

2} 2PL,'97, &2 W. F.
4 & 5 P1., prior to *96.
s} 6 PL, prior to *96.

st |4, 5 & 6 P1., ’96.

€O O 0O 0O KD
(X'
—
d ek
:s:}-""“”“*"
3
st

Two extra blades are included in “ Price of Mill Com-
plete.” As the blades wear much faster than the back rests
1t is more economical to use the blades alternately.,

Blades for Nos. 13, 14 and 15 interchange.
*One set of blades turn all sizes within capacity.
When ordering, give diameter of holes in turret,
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SPRING COLLETS AND FEEDING
FINGERS

FOR AUTOMATIC AND WIRE FEED SCREW MACHINES.

Spring Collet. Feeding Finger.
No. 00 Automatic. Price

SPRING COLLETS.

Round: llb 83‘) 1.8", 532", 8.16" 732" 14, Each.

932", 5-1 .. . $200

t}{ore or Hevagonnl ‘made to order . . . 400
Metric, Round: 2 m/m to 8 m/m, varying bylm/m . 200

FEEDING FINGERS.
Round: 1.16", 8412 18", 5-32", 8-16", 7-82" 14°,
932", c e .. 100
Square or Hexagonul made to order . . 2 00
Metric, Round: 2 m/m to 8 m/m, varying by1 m/m . 100

No. 0 Automatic and No. 1 Wire Feed.
SPRING COLLETS.

Round: 316", 782", 1.4 9-32" 5167, 11.82", 8.8",

lsg2h, 716", B2, 18, L L DT e

Square: 14", 38 e e e e e e s 4

Hexa onal: 14" 616” 3-8", 716" . . . 4

Metric, Round: 6m/mtol. m/m varyingbylm/m .2
FEEDING FINGERS.

Round: 816", 732 " 1-4”, 932", 5.16", 11.32", 8-8",

3-82'716 15-31"11..... . .160

Square: 14"516 3.8 e e e e e e e . 22

Hexagonal: 14” 5. lb" 38", 7.6" .22

Metric, Round: Gm/m to 12 m/m \ar)ingbylm/m . 150

No. 1 Automatic.
SPRING COLLETS.
’ Round: 3!6" 782", 147, 932" , 5-16”, 11-32", 88"
-32 7- 16 15-32” 2" 916" 8' .
8quare: 14", -1 "y 8-8" 7 16" . .o .
Heta onal: 14”, 516" 88" 7-16", 187, . .
Metric, Round: 6m/m t0 16 m/m varylng bylm/m
FEEDING FINGERS., .
Round: 316" 732 14, 9.32", 5.16", 11 ‘22" 3.8",
1332 716" 1-‘)32" 12" 916" . . 150
Square: 14", 516 88 71 c e e e e e 0 226
Hexagonal: 14" 5-16", 88" 7-16", 1.2” .22
Metric, Round: 6 m/m 1016 m/m vaninzbyl m/m . 150

st continued on next page. Other sizes made to order.
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SPRING COLLET8 AND FEEDING
FINGERS—Continued.

No. 2 Automatic.
SPRING COLLETS.
Round: 1-47, 9-327, 5-16", 11.32", 3.87,13.32", 7-16",
16837, 127, 17.327, 9.16", 19-32%, 5.5"
1-16' 347, 13-16", "'-8" lo-lb 1" . .
Square: 3-8, 716' i-27 916", 5-8' 11-1¢"
Hexagonal: 21“’1' 16" 1-2" 9.16", 5-87, 11- 16" 34’

Metric, Round: 10 m/m to2s m/m, var) lug by 1 m/m.
FEEDING FINGERS.

Round: 1-4", 9-327, r»m" 11 327, 3.8", 13.32", 7-16”,

16327, 127, 171.327, 4.16", 19327, 58",

116", 3.4*, 13.16°, 78", 15167, v

Square: 38 716‘;, "2, 9.16", 5.8", 11-1 . .

Hexagonal 1 16 , 7-167, 1.27 ,916" 58", 11 16" 347,

Metric, Round: 10 m/m to25 m/m, varying by 1 m/m.

No. 0 Wire Feed.
SPRING COLLETS. .
Round: 1. 8”2 632" 3.1¢", 782", 14", 932", 516",
Square'316 1»4"............
Hexagonal: 14", 516" . . . .
Metric, Round: 4m/m to 10 m/m varymg bylm/m.
FEEDING FINGERS.
Round: 18" 5.32", 3.16", 7-82", 14", 932", 5-16",
32"38...........
Suare316 L I I
He'm%onnl 14", ’5.16" « e e
Metric, Round: 4 m/m to io m/m, varylng by 1m/m,

No. 2 Wire Feed.
SPRING COLLETS.
Round : 14" 9-3"" 5.16", 11.82", 38", 13.32", 7-16",
-8 l-‘l l7~32" 9-16 19-32’ b-8",
1[16" 34", 1816" " P
Square: 3-8”, 716” 12 -16" .
Hexagonal: 3.8", 7.16", 1.2", ) 9.16", 5.8", 11167, 347 |
Metric, Round: 10 m/m to 20m/m, varying by 1 m/m.
FEEDING FINGER!
Round: 14", 93 », 5.16", 11.32", 8.8, 13.32", 7-16",
58 'y l-‘l", 17-32" 916” 19-32" 5.8",
lLlG". 8.4",13-16", 7-8" « e s e e v e
Square: 3-8", 716" 1.2", 9-16" .
Hexagonal: 3-8", 7.16", 1-2" 9-16", 58" 11-16" 34" .
Metric, Round: 10 m/m to20 m/m varying by lm/m

Price
Each.

300

-
8% 8

4
3

o o
a8 &d

120
2388

- )
erRE

€0 b 20
2288

Pt 2O 1D bt
et

Other sizes made to order.

\.
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DRILL HOLDERS.

For Use on Screw Machines.

Diam. of
No. of Machine | Hole fur Depth Le:;}uh Diam. | Length

sused. | Drilt of of °
where wsed. | Dr "] Hole. | Body. | Shank. | Sbank.

Price.

00 |00 Auto. 5Taper, 5.8° | 15-16" 58" 118" §l1 75
10 |0 Wire Feed| 1.2" | 11.16 | 1 58 |17-16( 200

1 Wire Feed| ) - . P
uf e reedd sy | asae 118 | 34 2 (200

12} 2Wire Feed) ¢ 1306/158 |1 [212 | 800
14 |4,5&6Plain| 1 1316134 | 112(314 | 350
16 [45&6Plainl 11.2 {158 [214 | 112|314 | 400
20 |0 Auto. 53 | 1316|1716 34 |112 | 200
21 |1 Auto. 34 | 1516|1516 1 134 | 250
22 |2 Auto. 1 13161916/ 1 [134 | 300
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BOX
TOOLS
For Use on Screw

Machines.
No. | No,of Machine o | o Length | Diam. | Loagh
where used.  canbe | 22tz | Botr. | Sbaak. | Shaok. !
00 (00 Auto. 147 17 |13x] s5& (115" 3800
B0 Auto. ;14 |1 34 | 52 1134 | 450
10 tl)mre ;“eeg, ’ 38 | 134:2316 58 |1716 1200
re Fee 5 1 914 | ;
1n h’%‘i"“p d" 120204 lzn.xs; 34 |2 14 00
2 re Feed / ;
12} 2 e j 34 234 338 1 212 1600
13 1 3 ‘334 114 '314 2000
14 [4WireFeed 114 412 538 ‘112 314 2200
16 |6 Plain 112 05 558 112 314 2500
20 [0 Auto. 12 . 134°2316] 34 112 1000
20B(0 Auto. 516 134 2316, 34 '112 . 900
21 (1 Auto. 12 | 2 258 .1 1134 . 1400
22 |2 Auto. 78 2123 1 [2 14 00

POWER FEEDS
For the Turret Slides of Screw Machines.

Power Feeds for the Turret Slides of Nos. 3, 4 and 5
Plain Screw Machines (see pages 140 to 143) and No.2 Wire
Feed Screw Machine (see page 151), are made and applied
to machines when required.

Price, Power Feed for No. 2 Wire Feed, $85 00.

Price, Power Feed for No. 3 Plain, $50 00.

Price, Power Feed for Nos. 4 or 5 Plain, $75 00.

Extra Screw Leaders and Nuts for Nos, 3 or 5 Plain Screw
Machines, United States or Metric Standard, are madc to
order.

1



form.

Each tool is provided with blades and buslﬂngs,
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POINTING

TOOLS.

For Use on Screw
Machines

For Pointing the Ends
of Studs, Screws, &c.
The work runs in a bushing and the end 1is finished by an

end cutting tool made the same shape as the {)olnt,. and can
be repeatedly sharpened by grinding withou

by 1-16” between the sizes given in the table.

changing its

varying

Distance
No. of Machine Lengthl'¢ o,y of | Diam. | Length

No. ity. r Price.

® | where used. | Cspacity od. Bushiug Shauk.| Stank.| "
00B|00 Auto. 816" |11.16"| 8.16" | 5.8" | 13.16 §6 00
00C 00 A uto., 14  |1316| 516 | 5.8~ |15.16] 5 50
10 |0 Wire Feed| 1.8t038 | 7.8 | 88 | 5.8 |17.16| 10 00
1} |} Wire Feedis 164512 |1 7.16 | 84 |2 12 00
12} 2 Wire Feed) 1 44034 114 96 |1 [212 1500
16 |4,6&6Plain| 1.2t011.8{112 | 5.8 | 112814 | 22 00
21 |1’ Auto. 3.16t012 |1 736 ) 1C. 134 | 12 00

-
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CUTTING-OFF TOOL POSTS.

For Thin Blade Tools.
For Use on the Back of Cross-Slides of Screw Machines.
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TAPER TUBRNING. TOOLS.

For Use on SCI:GW Machines.

These Tools are of advantage in making a large range of
work, as taper pins and work of a similar class.

The holders are of steel, have one turning tool, and two
back rests, which are operated by a taper guide on the cross
slide of the machine. The amount of taper is regulated by
the taper on the guide. )

When the proper taperis obtained the tool and back rests
are withdrawn radially from the work, thus preventing tool
marks on the finished product.

The tool and back rests each have separate means of
adjustment.

When more abrupt tapers than 1.4” to the foot are re-
quired, two tools should be used, one for roughing and the

other for finishing.
S Di i 14 Di ions of |Largst Dia.
No.of | Machine ° st
Holder. | where uscd. Head. Shank, "}l'_‘I: I}I:‘clldf'c Price.

Diam. | Length.| Diam. | Length.

00 (00 Auto.| 112" 114" 58" | 112" 5-16"  [$25 00
20 | 0 Auto. | 2 112 34 |2 1-2 28 00
22 [ 2Auto. | 212 |113-16] 1 214 34 28 00

Prices do not include Adjustable Guides. -



184

SETS OF TOOLS FOR USE ON
SCREW MACHINES.

These Tools are shipped with each machine. Ifnotwanted,
please pack carefully and return by express, at our expense.

If the whole set is not wanted, those that are kept will be
charged for at the prices given with each tool.

No. 0 Wire Feed Screw Machine.

Set of 4 Spring Collets, one each, 1.8”, 3-16”, 14”, 5-16”.
Set of 4 Feeding Fingers, one each, 1-8”, 8.16”, 1-4”, 5-16”.

No. 10 Die Holder. No. 10 Drill Holder.

No. 10 Tap Holder. No. 10 Floating Holder.

No. 10 Box Tool. No. 10 Cutting-off Toolt Post.
. Price, $39 oo.

No. 1 Wire Feed Screw Machine.

Set of 4 Spring Collets, one each, 14", 5-16”, 3-8”, 7-16”.
Set of 4 Feeding Fingers, one each, 1.4”, 5.16”, 3-8”, 7-16”.

No. 11 Die Holder. No. 20 Floating Holder.
No. 11 Tap Holder. No. 1 Roughing Hollow Mill.
No. 11 Box Tool. No. 11 Finishing Hollow Mill.

No. 11 Drill Holder.
* Price, 857 oo.

No. 2 Wire Feed Screw Machine.

Set of 8 Spring Collets, one each, 3-8”, 7-16”, 1.2”, 9.16”,
5-87, 11-16”, 3-4” and 13-16".

Set of 8 Feeding Fingers, one each, 3-8”, 7.16”, 1.2”, 9.16”,
5.8”, 11-16”, 3-4” and 13-16". No. 12 Drill Holder.

No. 12 Die Holder. No. 22 Floating Holder.

No. 12 Tap Holder. No. 3 Roughing Hollow Mill.

No. 12 Box Tool. No. 13 Finishing Hollow Mill,
Price, $75 oo.

No. 4 Wire Feed Screw Machine.

No. 14 Die Holder. No. 14 Floating Holder.

No. 14 Tap Holder. No. 6 Roughing Hollow Mill,

No. 14 Box Tool. with 3-4” Blade.

No. 14 Drill Holder. No. 16 Finishing Hollow Mill,
Price, $69 oo.

No. 6 Plain Screw Machine.
8 Sets Chuck Jaws from 3-8” to capacity of machine. -

No. 16 Die Holder, No. 16 Floating Holder.

No. 16 Tap Holder. No. 6 Roughing Hollow Mill,
No. 16 Box Tool. with 3.4” Blade.

No. 16 Drill Holder. . No. 16 Finishing Hollow Mill

Price, $95 oo.
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TOOLS AND ATTACHMENTS

FOR
No. 0O AUTOMATIC SCREW MACHINE,
No. OO AUTOMATIC TURRET FORMING MACHINE.

a
=

?888838888@888 228838338333883y3583883888538883883883

Back Rest for Turret, . . « e . 1 2
Back Rest for Turret, long, . . 4
Box Tool, No. e e e . 8
BoxTool,No,00B, . . .>. . . . . 4
Box Tool for Special Work, . . . . #5 00 to 20
Box Tool with Centre Drill, . . . . . 8
Cams, Set complete, . . . . 300to15
Cam Blanks, Set of 3 bored and turned, .L
Centering and Facing Tool, . e e e e 4
Cutting-off and Forming Tools, Circular, $20t09
Cutting-off and Forming Tool Binnks, 1-4”, 3-8”, 1-2” thi

8e

Cutting-off Tool Post for Thin Blade Tools, No. 00,
Die Holder,No.00, . . . . . .
Die Holder, Openhig, .
Die Holder, No. 00B, Releasing, .
Dies, 1-2 dozen, one size, . .
Drilling Attachment, 1 Spindle, . .
Drilling Attachment, 2 Spindles, . .
Drilling Attachment for Drill, Tap or Die,
Drill Holder, . . . _. . e e
Drill Holder Bushings, for Drills and Taps, . .
Drill Holder Bushing Blanks, P
Drill Holder with Guide Bushing, . . . .
Feeding Fingers, Round, any size, . ...
Feeding Fingers, Square or Hexagonal, any size, .
Feed Tube for 8-8" stock (for brass only), ..
glo&ungMHolder, for Drills, Taps, Reamers, &c.,
ollow Mill, any size, . . . . . .
Hollow Mill Blanks, e e e e e e
Knurl Holder for Turret, . . . . .
Knurl Holder for Cross-glide, side, . .*' .
Knurl Holder for Cross-slide, to;}, .
Olling Arrangement for Turret 'ools, .
Pointing Tool Holder for Circular Tools, . .
Pajnting Tool, Circular, e e e e e
Pointing Tool, No.00B, . . . . . .
Pointing Tool, No. 00C, . . . . . . .
Pulley, 6" diameter for Counter-shaft to run Spindle
half speed in one direction, . . . . .
Spring Collets, Round, any size, . . . .
Sg)rcingSCollets, Square or Hexagonal, any size,
Stock Stop for Turret, . . . . . =«

.

.
bk
DL =D

* e 0 e 4 e

- s S

Swing Tools, No. 00B, . . . T
Swing Tools, No. 00C, . e e . S ]
Taps, 1-2 dozen, one size, e e e e e e 4
Tap holder, No. . . . . . . . 4
Tap Holder, No. ooh, Re]easlnf. . . . . . 4
Tap Holder, No. 00A, Special, for small Taps and Dies, 2
*Taper Turning Tool, . . . . . - 25
Taper Tumin%]Tool, Adjustable Guide for, . . 5
Tapping Attachment, . . . . « - - 1g

Tool Post for Square Tools, . . . . .
*Price does not include Adjustable Guide.
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TOOLS AND ATTACHMENTS

FOR
No. O AUTOMATIC SCREW MACHINE, ~
No. O AUTOMATIC TURRET FORMING MACHINE.
No. O AUTOMATIC CUTTING-OFF MACHINE.

Price.
Back RestforTurret, . . . . . . . &
Box Tool, No. 20, . . PR 10
Box Tool for Special Work, e e no 00 to 22
Box Tool, No. 20B, . e e e s 9
Cams, Set complete, . . . . 6 00 to 15
Cams, Set of Blanks, bored md turned, Mild Steel, 1
Centering and Facing Tool, . . 5
Cutting-off and Forming Tools, Clmnlar, . 4 00 to 10

Cutting-off and Forming Tool Blanks, Circular, .
Cutting-off Tool Posts, No. 20, for Thin Blade Tools,
Cutting-off Tools, Thin Blades for Posts, . . .
Die Holder, No. 20, . e e e e e
Die Holder, Opening, . B
Die Holder, No. 20B, Rcle:mng, .
Dies, 1-2 dozen, one slze, o .

. .
. . .
. . .
. .
. .

HNO}GgO o
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Drill Holder, .
Drill Holder Bushlngs for Drllls and Taps,
Drill Holder Bushing Blanks, . .
Drilling Attachment for Drill Tap or Dle, .
Drilling Attachment with 1 Spindie. . .
Drilling Attachment with 2 Spindles. o e e
Feeding Fingers, Round, any size, . .
Feeding Fingers, Square or Hexagonal, any slze, .
Feed Tube for 1-2” stock, . .
Feed Tube for 9-16” stock for Brass only, .
Feed Tube and Finger, one piece, .

Floating Holder for Drills, Taps, or Connterbores.
Hollow Mills, any size within capacity of machlne,

.
.

[EpSYrRey-yeguy 5 ~3:

Hollow Mill Blanks, . . . . . .
Knurl Holder for Turret, . e .. 12
Knurl Holder for Cross-Slide, slde, . . 4
Knurl Holder for Cross-Slide. top, . . 6
Oiling Arrangement for Turret Tools, . 12
Pointing Tool Holder for Turret for Circular 'I’ools, 8
Pointing Tool, Circular, Blanks, [

Spring Collets, Round, any size, . . . 2
Spring Collets, Squm‘e or Hexagonal, any size, . 4
Stock Stop for Turret, . . . . .

Tap Holder,No.20,. . . . .« =« « . 4
Taps, 1.2 dozen, one size, . . . . . . 4
*Taper Turning Tool, . . . 2
Taper Turning Tool, Adjustable Gulde for, .. 6

™~ *Price does not include Adjustable Guide.
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TOOLS AND ATTACHMENTS

FOR
No. 1 AUTOMATIC SCREW MACHINE,
No. 1 AUTOMATIC TURRET FORMING MACHINE,
No. 1 AUTOMATIC CUTTING-OFF MACHINE.

Price.
Back Rest for Tarret, . . ., . . . . 80
Box Tool, No.21, . o e e 14 00
Box Tool, for Special Work e . $10 00 to 18 00
Cams, Set complete, . . 400 to 15 00
Cams, Set of Blanks, bored and turned, Cast Iron, 1
Cams, Set of Blanks, bored and turned, Mild Stecl, 2
Centering and Fncmg Tool, . . . 8
Cutting-off and Forming Tools, Circular, $3 00to 8

Cutting-oﬁ and Forming Tool Blanks, Circular,
to 7-8"' thick, . .

Cumng-off Tool Posts for Thin Blade Too]s, .

Cutting.off Tools, Thin Blades for Posts, 1.16”,

-1 b

Drill Holder, . . .
Drill Holder Bushings for Drllls and Tap
Drill Holder Bushing Blanks, . . .
Drill Holder with Drill Chucks, . .
Drill Holder with Guide Bushings, ,
Drilling Attachment with 1 Spindle, .
Drilling Attachment with 2 Spindles,
Drilling Attachment for Drill, Tap or Die,
Feeding Fingers, Round, any sizc. .
Feeding Fingers, Square or Hexagonal, any size,
Feed Tube for 3-4" stock (for hrass only), .
Floating Holder, for Drills, Taps, Lounterbores,
Reamers, &c., . . . .
Floating Holder with Drill Chucks, .
Hollow Mills, any size, . . .
Hollow Mill Blanks, . . .
Knurl Holder for Turret, ..
Knurl Holder for Cross-Slide, .
Oiling Arrangement for Turret Tools, .
Pointing Tool for Turret, No. 21, Straight 6 Bl.ulcs,
Pointing Tool Holder for Turret for (,irculur Tools,
Pointing Tool, Circular, . . ..
Spring ollets, Round, any si?e, . .
Spring Collets, Square or Hexagonal, any slze,
Stock Stop for Turret, ., . . ..
Tap Holder, No. 21, . . . . . . .
Taps, 1.2 dozen, one size, . e . .

3.32", 1.8" thick, e e e . .
Die Holder, No.21, . .. . . .
Dic Holder, Opening, . . . .

Dies, 1-2 dozen, one size, . .
s,

.

.
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TOOLS AND ATTACHMENTS

FOR
No. 2 AUTOMATIC SCREW MACHINE,
No. 2 AUTOMATIC TURRET FORMING MACHINE.

Back Rest, Adjustable V, . . . .
Box Tool, No. 22, . . . . . .
Box Tool, Special, . . . . . .,
Cams, Set complete, . .
(ams, Set of Blanks, bored and turned Cast Iron, .
Cams, Set of Blanks, bored and turned Mild St.eel.
Centering and Facing Tool, . . .
Cutting-off and Forming Tools, Clrculnr, . 3 00 to
Cutting-off and Forming Tool Blanks, Circular, 3-8”
to 34" thick,
Cnmnf -off and Forming Tool Blanks, Clrcular, 7-8'
14" thick, .

Cutting-off Tool Posts, No. 22 for Thin Blade Tools,
Cutting-off- Tools, Thin Blades for Posts, . . .
Die Holder, No. 22, . . ., . . .

i

c o .
*z
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Die Holder, Opening, . . .
Die Holder, Opening, Set of (,hasers tor. o .
Die Holder, No. 22B, Releasing, . . . . .
Dies, 1-2 dozen, one size, . . .. . .
Drill Holder, . ..
Drill Holder Buahings for Drills and Taps, P
Drill Holder Bushings, Blanks, . . . .
Drilling Attachment with 1 Spindle, . . . .
Drilling Attachment with 2 Spindles, . . . .
Drilling Attachment for Drill, Tap or Die, . .
Feeding Fingers, Round, any size, . . . .
Feeding Fingers, Square or Hexagonal, any size, .
Floating Holder for Drills, Taps or Counterbores, .
Hollow Mills, any size, . . . . . .
Hollow Mill Blanks, . . .

Knurl Holder for Turret . .
Knurl Holder for Cross- Qlide, slde, .
Knurl Holder for Cross-Slide, top, .
Oiling Arrangement for Turret Tools, .
Pointing Tool for Turret, Straizht, 6 Blades,
Pointing Tool Holder for Turret for Circular Tools, ®
Pointing Tool, Circular, . e e
Spring Collets, Round, any slze, ..

Spring Collets, Square or Hexagonal, any slze,
Stock Stop for Turret, . . . . .
Tap Holder, No. 22, . . . .
Tap Holder, No. 22B Releasing, e .

e e e
-
AN ROT O D

“ e e e s e s

e e s o s o

b

Taps, 1.2 dozen any slze, .
*Taper 'l‘urnlng Tool,
Taper Turning Tool, Adjusmble Guide for,

*Price does not include Adjustable Guide.
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SCREW SLOTTING ATTACHMENTS

For Nos. 00, 0 and 2 Automatic Screw
Machines.

This attachment will take screws as they are left by the
machine and slot them automatically, thus doing away with
an extra machine for slotting and wholly completing the
screw on onc machine in practically the same time that is
required to complete the screw without slotting.

The saw is mounted on a slide and driven by a round belt
from the overhead works. It can be adjusted for the depth
of cut by means of a screw on the back of the slide.

The screws are held In a bushing carried in a floating
holder mounted in an adjustable swinging arm. It is oper-
ated by cams that are adjustable on the shaft and provide
for slotting almost any screw within the capacity of the
machine,

After the attachment is ﬁroperl y adjusted the arm will,
usually, necd no further adjustment for different widths of
slots, except that obtained by the screw bearing against the
stop.

Usually it Is more satisfactory to have the attachment
fitted to the machine before 1t 1s shipped.,

Prices, Attachment fitted to the Machine. A For No. 00
Machine, $ for No. 0 Machine, 8
for No. 2 Machine. $
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No. 1
26 in. x 12 in.

VERTICAL CHUCKING MACHINE.

This machine takes work to 267 in diameter
with 127 face, or to 28” in diameter with 117
face, and bores a hole to 11” in depth.
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No. 1
26 in. x 12 in.
VERTICAL CHUCKING MACHINE.

The Chuck Table is revolved by a bevel gear and piniom -
driven by a cone pulley having 5 steps for 2 1.2" belt, Flvlng,
with 2 speeds on counter, 10 changes of speed. It Is pro-
vided with 3 slides having T slots 5.8” wide, graduated on
top to aid the operator in placing the jaws equally distant
from centre. hen adjusted the jaws can be tightened or
loosened by a wrench as in the case of a universal chuck.,
In addition to the T slots in slides there are 3 others, 58"
wide. It hasa hole 2 14" In diameter leading to the pam
for collecting chips.

A Brake that can be ag})lled by the foot of the operator i
used to stop the table quickly.

The Turret has 5 holes-11.2” in diameter and can be
clamped in position. Distance from centre, of holes to slide

" n adjustable dog withdraws the locking pin at any
part of the upward movement of slide.

The Turret Slide has an automatic feed of 16", driven by a
friction disk and can be quickly changed from 0 to .049" to
one revolution of table. In addition to the regular hand
feed, a find hand feed, which can be engaged by a friction
clutch,is provided. The greatest distance from end of slide
to top of tableis 23 3.8", the least, 7 3-8, The slide 18
counterbalanced by a weight inside of column and has a
quick hand return movement,

The End of the Upright is 14 1.8” from top of table.

The machine bores a hole 11” deep in work to 26” in dlam.-
eter with 12" face, or 28" in diameter with 11" face.

The Counter-shaft has two friction pulleys 14” and 16" in
diameter for 3 1-2” and 4" belts and should run about 350 and
125 revolutions per minute.

Weight of machine ready for shipment, about 8675 1bs.

Net Weight, about 3000 Ibs

Floor Space, 28" x 63",

Dimensions of box in which machine is shipped, 69" x 84°
£ 78%,

Price includes 2 sets of jaws, and everything else shown
in cut, together with overhead works, boxed and delivered
f.0. b. at Providence, R. I.
Price, 8 .
Set of Tools for1 88" hole, Price, $ “
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No. 2
36 in. x 14 1-2 in.
VERTICAL CHUCKING MACHINE.

This machine takes work to 367 in diameter
vivithhlzt 1-2” face, and bores a hole to 14 1-27 in
epth. |
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No. 2
36in.x 14 1-2 in.

VERTICAL CHUCKING MACHINE.

The Chuck Table 18 revolved b* a bevel gear and pinion
driven by a cone pulley having 5 steps for 8" belt, giving,
with 2 ‘:l.veeds ‘on counter, 8 changes of speed. It ¥s TO-
vided with 8 slides, having T slots 3-4” wide, graduated on
top to aid the oe;ramr in placing the jaws equally distant
from centre. hen adjusted the jaws can be tightened or
loosened by a wrench asin the case of a universal chuck.
In addition to the T slots in slides there are 8 others, 8-4"
wide. Ithas a hole 8 1.2” in diameter leading to the paa
for collecting chips,

A Brake that can be applied by the foot of the operator is
used to quickly stop the table.

The Turret has 5 holes 1 34” in diameter and can be
elamped in position, Distance from centre of holes to slide
214", An adjustable dog withdraws the locking pin at
any part of the upward movement of slide.

The Turret Slide has an automatic feed of 19 12", drivea
by a friction disk and can be quick}{v changed from 0 to
056" to one revolution of table,” A fine hand feed, which
can be enigaged by a friction clutch, is also provided.
Greatest distance from end of slide to top of table, 32 14”3
least, 12 3-4". The slide is counter-halanced by a wel h‘
inside of column and has a quick hand return movemen

The End of the Upright is 17 from top of table.

A Tool Guide, for the purpose of supporting tools in mak-
ing heavy cuts, is furnished with the machine.

The machine bores a hole 14 1.2” deep in work to 38" in
diameter with a 14 1.2” face.

The Counter-shaft has 2 frictlon pulleys 16" and 18” in
diameter for 4” and 4 1.2” belts and should run about 210
and 105 revolutions per minute.

Weight of machine ready for shipment, about 5583 1bs.

Net Weight, about 4591 1bs..

Floor Space, 36" x 78",

Dimensions of boxes In which machine is shipped, 82"x 41"
x 85" and 57"x 86"x 656".

Price includes 2 sets of jaws, and everything else shown
in cut, together with overhead works, boxed and delivered
f.0. b, at vidence, R. I.

Price, 8

Set of Tools for 115-16” hole. Price, $

Set of Tools for 1 14" hole. Price, $
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13 3-8 in. x 8 in.
HORIZONTAL CHUCKING MACHINE.

The Spindle is of steel ; the bearingsare hardened, ground
and lapped and run in phosphor bronze hoxes. The front
box is !»rovl«lcd with means of compensation for wear. The
thrust 13 taken at rear end of spindle; the bearing parts are
of hardcned steel and phosphor bronze.

The Hole through spindle is 1 9-16” in diameter.

The Cone has 3 steps for 3” belt and is back geared. The
back gears are under spindle and, together with the gears
on cone, are enclosed. These gears run continuously and
are engaged or disengaged by a cluteh, operated by alever
on the front of the machine.

The Turret has 7 holes 1 127 in diameter and can he
clamped in position. Distance from centre of holes to to
of slide, 2 3.4". Greatest distance between turret and en
of spindle, 21",

The Feed of turrct slide is automatic, and has 8 changes,
varying fiom .045” to .030" to one xevolution of spindle. The
feed cones have 4 steps, and by operating a lever each of
the four speeds of cones can be made fast or slow, without
changing the belt.

Swing over bed, 13 3-8”. Depth that can be drilled, 8".

The Tank Table has a reservoir cast in the bottom, provid.
ing for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys, 14" in diameter '
for 3 12" belts, and should run about 175 revolutions per
minute.

Weight of machine ready for domestic shipment, about
2250 1hs.

Weight of machine ready for foreign shipment, about
2400 1bs,

Net Weight, about 1850 1bs,

Floor Space 30" x 86”.

Dimensions of boxes in which machine is shipped, 74" x 28"
x 32" and 75" X 26" x 20",

Price includes everything shown in cut, together with over-
head works boxed and delivered f.0.b. at Providence, R. I.

Price, $

An Oil Pump, pipes, etc., are furnished when desired.

Price, $



9 Inch
UNIVERSAL HAND LATHE.
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9 Inch
UNIVERSAL HAND LATHE.

With or Without Brake.

The Spindle is of steel, hardened, ground and lapped. The
boxes are of bronze, and the front box has means of com.

nsation for wear. The thrust is taken at rear end of spin-

le; the bearing parts are hardened and ground. It has a
hole 1-2"” in diamcter its entire length. The front end has a
special taper hole, and a collet, having this taper on the out.
ﬁ?_ﬁ and a No. 8 taper hole inside, is furnished with each

e.

A 14" Self-Adjusting Shell Chuck is sent with each machine.
It is made the same taper as the hole in spindie and at the
outer end is longitudinally split into three parts. A spring
under a sleeve draws the chuck back iuto spindle and closes
it on the work; the sleeve i8 free to move under the action
of the spring and is connected with the chuck by a screw,
The upper end of a forked lever spans the sleeve and the
lower eud is carried under the table and is operated by the
knee of the workman.

Tae Foot-stock Spindle is operated by a hand lever and
can be securely fastened by a clamp screw. It has No. 3
taper hole. :

The Tool Holder and guides provide for the making of
small studs, screws, etc., either straight or taper, in duplicate.

The Lathe swings over bed, 9”; over tool rest, 5 3-4”, and
takes 14 1.2” between centres.

The Counter-Shaft has tight and loose pulleys 6" in diame.
ter for 2" belt, and should run about 300 revolutions per
minute.

Weight of Lathe ready for domestic shipment, about 500
Jbs; for foreign shipment, about 650 lbs.

et Weight, about 425 lbs.
Floor Space, 25"x53".
D,;menuons of box in which machine is shipped, 49'x26"

Pr‘ice includes 1.4” shell chuck, collet for head-stock spindle,
tool holder, face dplate, tool rest, wrenches, etc.,, and over-
head works, boxed and delivered f. o. b. at Providence, R.I.

Price $

A Slide Rest, 8 , and a Centre Rest, $ are
furnished when desired.

Shell Chucks from 1-16"' to 3-8" inclusive, varying by 32nds
of an inch, are kept in stock. Price, each, 8 Interme.
diate sizes, as well a8 chucks holding disks, are made to
order. Chucks are interchangeable with Screw Polishing
and Finishing Machines.

This Lathe furrished fitted with brake similar to Polishing
and Finishing Machine when desired. Price,

Low Tables, fitted for two lathes, furnished when desired.

Price, $ Extra.
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SCREW SLOTTING MACHINE.
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SCREW SLOTTING MACHINE.

‘The Spindle runs in bronze boxes provided with means of
compensation for wear. It is hollow and has a No. 7 taper
hole. Arbors are held by a bolt passing through rear end
of spindle. A guard is placed over front end of spindle.

The Cone has 2 steps for 2 14" belt.

The Jaws are fitted to receive hardened steel split bush-
ings admitting studs and screws to 5-8” in diameter and
81-2” in length to be slotted.

The Table is 36” long, 9” wide, and placed on short legs so
that the operator can sit while at work.: ..

The Machine is Operated by moving the lever horizontally
to open the jaws for Inserting the studs and screws and then
downward to bring them against the cutter which 1s kept in
motion. A stop screw governs the depth of slot.

The Counter-shaft has tight and loose pulleys 6" in diam-
eter for 2 34" belt and should run about 160 revolutions pex
minute.

Weight of machine ready for domestic shipment, about
440 1bs.

Weight of machine ready for foreign shipment, about 500
tbs. ;

Not Weight, about 375 1bs.

Floor Space, 28" x 40”.

Dimensions of box in which machine is shipped, 48" x 28"
x 20",

Price includes 1-2” bushing for jaws, 1" cutter arbor,
No. 12 Screw Slotting Cutter, wrenches and overhead works,
boxed and delivered f. 0. b. at Providence, R. 1.

Price, ¢

Cutter Arbors made to order.

Hardened steel split bushings made to order. In order-
ing state diameter of screw to be slotted in thousandths of
an inch, or if gauge numbers are used, specify the gauge.

For Screw Slotting Cutters, see page 242.
&
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SCREW SLOTTING DEVICE.

The above cut illustrates’a Screw Slotting Device that can
e attached to a Hand Lathe, and the Device can bg quickly
and easily operated.

The Jaws are fitted to receive hardened steel split bushings
admitting studs and screws to 5-8” in diameter. Greatest
distance from top of bushing in jaw to top of knee, 3 34".

The Device is Used by clamping the knee A to bed of
Hand Lathe by a bolt, the lever projecting in front at right
angles with bed. An arbor carrying a Screw Slotting Cutter
18 held between the centres of Lathe. The lever is moved
horizontally to open the jaws for inserting the studs and
screws and then downward to bring them against the cutter
which 18 kept in motion. The stop screw B governs the
depth of slot. The working part of the Device can be raised
or lowered onthe knee and clamped by means of bolt, C.

Price includes 1-2” bushing for jaws, 1" screw slotting cut-
ter arbor, No. 12 screw slotting cutter, and wrenches.

Price, $15 00.

Hardened Steel Split Bushings made to order. In order.
ing state diameter of screw to be slotted in thousandths of
an inch, or if gauge numbers are used, specify the gauge.

For screw Slotting Cutters see page 242.
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IMPROVED BENCH CENTRES.
8 in. x 36 in.

These Centres swing $” In diameter and take 86" in length.

The Head and Foot-stock Spindles are of steel, hardened,
ground and accurately fitted. The foot-stock centre is held
firmly in contact with the work by a stiff spring, and, as the
spindle 1s 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. .

The Indicator 18 supported by a sliding rest, which is ad-
justable longitudinally onthe bed. Thesleeve which carries
the arm can be clamped at any heighton the post, or turned
round the post to bring the arm on either side. The arm
turns In the sleeve and may be set at any angle relative to
the base, or may be inverted so that the point broughtin
oontact with the work willbe overinstead of under the work.
The movement of this point is magnified a number of times
by the length of the index finger, Provision is'made for
adjusting the finger to zero and for compensation for wear
of the points of the pins upon whichthe finger swings. The
graduations read to thousandths of an inch. The Indicator
can algo be furnished to read to 1.-50th of a mm.

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 dis.
pensing with wrenches.

Weight, ready for shipment, about 195 1bs,
Net Weight, about 100 1bs,

Dimensions of box for shipment, 54"x 12"x 13", -
Price, 8 . r
Price, without Indicator, 8
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SELF-OILING HANGERS.

The above cut represents a Hanger which ig provided
with a receptacle for oil for the purpose of Tubricationg the
bearings, the oil being fed to the same by capillary attrac-
tion. This hangeris made with or without arms and with
one end of the drip closed or both ends open. Light
hangers can he furnished with 17x 4" or1 1 4"x 4 1.2” boxes.

Heavy hangers with 1 1.2"x 6”, or 1 5.8”x 6 1-2" hoxes.

Extra heavy hangers with 2”x 8", 2 8-16"x 9", or 2 7.16"x

10" boxes.
LIGHT.
Distance
Distance from centre| py(reme | berween
f Shaf o Di Single | Pair of
Drop, S‘t:ippe]: ltl::l Widch. g:ﬁ'mﬁ: of‘l—‘l‘::l:t H-I?gge:. H:n;e'l:-.
A R c
—
10" No arm. 16" 1121.8"| 34" |$1%5 .
10 CAT=T9.16" ¢ “ o 200 | 84 (o
10 “AY=85.16 «“ “ “ 200 400
12 No arm « “ “ |17
12 “AV=79.16 “ “ ¢ 200| 400
12 “A”=85.16 “ “ “ 200 | 400
2 “A”=917.16 « ¢ “ 200 400
12 “A=109.16 “ “ “ 200 400
16 No arm, “ “ i 200
16 “A’=79.16 “ o “ 225| 450
18 t(A!’=8 5'16 3 " " 2 25 4 w
16 “A”:-97.16 . o ¢ 22| 450
17 No arm. “ “ N 2 00
18 No arm. “ e s 200
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SELF-OILING HANGERS.

Heavy.
Distance from Centre |E. l;:sm'“ Di:
re |Extreme  between am. "
2 Single | Pairof
Dron | ot g toSovr” | W) | i, |ntos g
Holes. C
12" | No arm. 16" (12187 T8 [ 8275
12 | 975.16 ¢ “ o 300 | 86 00
12 | 11 5-16 “ e “ 300 600
12 | 9716 & 11 7-16 «“ “ ¢ 300 600
12 | 11 5-16 & 13 1-16 . e “ 300| 600
16 | No arm. ¢ “ “ 300
16 | 97-16 ‘ “ . 32| 650
16 11 1.16 L ““ “ 325 8 50
16 | 11 1.16 & 13 1-16 ‘ ‘“ ‘ 32| 650
Extra Heavy.
16 | No arm. 22" 18" | 11.8"| 800
6 | 12916 ¢ “ “ 8 50 | 17 00
16 12 916 & 14 9.16 “ “ “ 8 50 | 17 00

Two Shipper Rod Stops, one Shipper Dog, and two Belt

Guides, accompany each pair of Hangers with Arms.
Special Discount given when ordered in large lots.
Descriptive Circular mailed on application.

COUNTER-SHAFTS

With Friction Pulleys and Hangers with Self-
Oiling Bozxes. .

These Counter-Shafts are for driving Milling Machines
Screw Machines, Lathes, etc.

The price includes the Shaft, one pair of Patent Self.Oil-
ing Friction Pulle{s, page 206. Hangers with self-oilin
boxes, pafe 204. Shipper Rod, Forks and Stops, and a Stu

for attaching Shipper Handle.
With Friction| Length of Diameter of | Diameter of
e, S| e | TR | e
8" 26" 114" 1" $15 00
10 33 114 1 19 00
12 33 112 114 22 00
14 33 112 114 24 00
16 M4 11116 112 30 00
18 44 111-16 112 34 00




SELF-OILING FRICTION PULLEYS.

Patented May 19, 1885,

We have in our works alarge number of these pulleys.
They are simple in construction ’#nd noiseless when in use.
Friction is applied in the most effective manner, as the pads
act directly onthe rims of the pulleys. Thecentre oil pocket
18 an important feature. All the parts arc 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,

Price List of Pulleys Carried in Stock.

Diam. Belt. Hole. Price per Pair, Price Each.
8" 2 14" 114" $9 00 $5 00
10 3 114 13 00 7 00
12 312 112 15 00 8 00
14 312 112 17 00 9 00
18 4 11116 20 00 10 50
18 412 11116 24 00 12 50

Space on- Shaft required to Operate
Friction Pulleys.

Diam. of Pulley. 8ingle Pulley. Pair of Pulleys.
8" 9 78" 15 84"
10 1178 10 84
12 13 5-18 21 1116
14 13 5-8 22 88
18 14 12 24
18 15 25

bemghest speed at which these Pulleys can satisfactorily
run.

lg" ;52 rev. per minute. 14" 275 Tev. per mi‘!mw.
- AR
12 825 " " (3 ]lg %gg [y " “

P
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SELF-OILING FRICTION PULLEYS.

Design of 18gs. B

These pulleys are designed for high speed and hard
service, and are furnished with our Wire Feed Screw
Machines.

The puiley runs on _the hub of the inner friction sur-
tace, and 18 g;ovldcd with a ring oiler, which amply
lubricates the aring when the pulley is running idle.

Each pair of pulleys and each single pulley is fur-
nished with one thimble.

Price

Dia. | Beit Size of Hole. Welght. | Single | F7ioe Per
Pulley.
8| 2127 114" or112” |23 1bs. | $800 |#1500 ~
10 3 112 or111.16| 87 1bs. | 10 00 19 00
12 312 ({112 or11516]591bs. | 1200 23 00
4 4 111-16 or 1 15-16 | 74 1hs. | 14 Q0 27 00
18 412 | 111.16 or 2 3-16 | 93 1bs. | 16 00 31 00

Space on Shaft Required to Operate Friction Pulleys.

Diameter. 8ingle Pulley. Two Pullers. Three Pulleys.
8" 11 19" 37 14"
10 112 20 8334
» 1812 2312 45
4 1414 25 47 1.2
16 16 1.4 23 14 53 1.2

Pulleys with special holes furnished when desired.

Price, sinﬁle pulley, $1 00 extra. Two or more pulleys,
75 cents each, extra.

It is often desirable to run the spindle of a Screw
Machine at different speeds in the same direction; for
this purpose we make a special pulley with long levers
:v‘}tdh speciallnthimbk‘a).d Three pulleys can thus be operated

Aith one sl er rod.

3 For ﬂprlc;e %‘; Special Pulley and Thimble, add $100 to

the prices given in above list. r
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CASE HARDENING
AND ANNEALING FURNACES.

LEFT HAND, . RIGHT HAND,

No. 2 FURNACE—DOUBLE.

This Furnace is made in two sizes and de-
signed for either Case Hardening or Annealing.

The No. 1 Furnace, consumes about 100 lbs.
of Lehigh egg coal in 24 hours.

The No. 2 Furnace consumes about 150 1bs.
of Lehigh egg coal in 24 hours.



211

" CASE HARDENING
AND ANNEALING FURNACES.

These Furnaces may be used either for annealing or case
hardenin;.

Frequently a furnace is used for case hardening during
the day, and the heat utilized by using itas an annealing
furnace at night.

CONSTRUCTION.

The Outside Casing consists of cast iron plates that are
Lolted together aund also fastened by tie rods that extend
through the brick work longitudinally and transversely.
The front plates serve as guides for the doors, which are
balanced by weights at the back of the furnace, and raised
perpendicularly.

The Doors of the Nos. 1 and 2 Furnaces are about 24 inches
from the floor for convenicnce in handling the small pack-
ing boxes ordinarily used in these furnaces. The doors of
the No. 4 Furnace swing on hinges. To facilitate handling
large packing boxes the doors of Nos. 3 and 4 Furnaces are
on a line with the floor. The small * peep hole covers,”
shown on the oven doors, cover the openings through which,
without loss of heat, the interior of the oven may be seen.

Interior. An arch in the interior of the furnace extends
over the firc box and oven, which are separated by a bridge
wall that rises nearly to the arch. Through the space above
this wall the flame from the fire box is forced by the blast,
and the gases escape through small outlets at the corners of
the ovens to the flues below. These flues are, for the Nos. 1
and 2 Furnaces, 7"x7"; for the No. 3 Furnace, 6"x 8", and
for the No. 4 Furnace, 10”x 10” inside measurements, and are
fitted with a damper, which is opened or closed from the
front of the furnace. !

The Walls of the furnace are built of red briék and lined
with fire brick. The arch is built of fire brick, The doors
are lined with tile and the oven floors are also tile.

For Dimensions and Prices, sce page 213.
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CASE HARDENING
AND ANNEALING FURNACES.

. LEFT HAND. RIGHT HAND,

No. 3 FURNACE—DOUBLE,

This furnace is made in two sizes and de-
signed for either Case Hardening or Annealing
large work.

The No. 3 Furnace consumes about 375 lbs. of
Lehigh egg coal in 24 hours.

The No. 4 Furnace consumes about 700 1bs. of
Lehigh egg coal in 24 hours.



DIMENSIONS OF CASE HARDENING
AND ANNEALING FURNACES.

Size of Oven, . . .

Floor Space,
Single Oven,

Floor Space,
Double Oven,
Single Furnace, Wght.
ready for shipment,
Iron work fitted for
erection, about

8ingle Furnace, Wght.
ready for shipment,
Iron work fitted for|
erection, with Spe-
cial Tiles, about

Double Furnace, Wgt.
ready for shipment,
Iron work fitted for
erection, about

Double Furnace, Wgt.
ready for shipment,
Iron work fitted for|
erection, with Spe-
cial Tiles, about

Single Furnace.
Price, Iron work fit-
ted for erection,

Single Furnace.
Price, Iron work fit-
ted for erection,with|
Special Tiles,

Double Furnace.
Price, Iron work fit-
ted for erection,

Double Furnace.
Dwina Tran work fit.

No. 1. No. 2. No. 3. No. 4.
36"x 18" | 51"x 27" | 58"x 34" | 63"x 48°
x 10" x 13" x 22" x 29*

757X 56”7 | 99”x 827 | 98"x 89" | 120"x
x 87" x 108" X 96" |108" x 96°
99" x 146798" x 165" 120"x
x 108" | x 96" |204"x 96"
Domestic, | Domestic, | Domestic, | Domestie,
1bs. | 4715 1bs. | 5205 1bs. | 7035 1bs.
Forelgn, | Foreign, Foreign, Foreign,
3100 1bs. 5190 1bs. | 5375 1bs. | 8050 1be.
Domestic, | Domestic, [ Domestic, | Domestls,
3300 1bs. | 5430 1hs. | 6390 1hs. | &340 1bs.
Forelgn, Foreign, Foreign, Fo N
3470 1bs. | 5900 1Ls. | 6470 1bs. | 9355 Iba.
Domestic, | Domestic, | Domestie,
7690 1bs. | 9450 1hs. 10740 1bs.
Foreign, Foreign, Foreign,
7965 1b8. [10000 Tbs. {11250 Iha.
Domestic, | Domestic, | Domestie,
9050 1bs. |10500 1bs.[13650 1hs.
Foreign, Foreign,
9325 1bs. 14135 ibe.
L L] $
$ 3 $
L] 8 $
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CAST IRON PACKING BOXES

FOR
Usein Case-Hardening and Annealing Furnaces.

Fattern Price. | Length. Width. Depth.
1 25 3 3.4” 2" 2"
2 312 312 312
3 L 4 4 51.2
4 5 3 5 - 612
5 ™ 7 614 512
6 95 7 614 712
7 80 712 514 9
3 60 N H 6 3.4
9 85 S 312 912
10 50 10 31.2 3
11 50 10 1.4 4 34 312
12 ™ 11 1.2 4 34 514
13 100 12 614 514
14 145 11 34 6 1.4 6
15 2 00 834 R34 8
16 2 90 11 11 1.4 9
7 80 14 412 4
1 3 40 13 9 34 734
19 6 45 15 1.2 14 10
20 3 50 1R 9 1.2 9 34
21 38 20 9 8
2 420 28 9 8
| With covers
23 10 15 20 34 10 1.2 1412
24 18 90 20 13 3-4 20
25 790 3R 1.2 912 8
44 140 11 3-4 6 712
ROUND BOXES.
Pattern No. | Price. Diameter. Depth. | Weight.
172 A-20 | $280 1534 3" 781bs.
172 A-32 2 40 12 1.2 714 68 ¢

These are all inside measurements. Add 1”7 for outside
measurements,
1n ordering, please give pattern number,

TRUCKS AND DUMPING FORKS,

For use in moving the boxes, filling the ovens, etc., are car-
\ ried in stock, or can be furnished at short notice.
g Price, No. 1 Truck, $ No. 2 Truck, 8
Larger sizes of Trucks made to order,
Dumping Forks, price perlb., $
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No. 0
SMALL HARDENING FURNACE

For O

[

This Furnace 1s for use in tempering or heating small
pllﬂeoes for hardening, etc., but is not adapted to casc hard-
ening.

The furnace occupies a floor space of 31 1.2"x 36" and is
56” high. The door counter-weight runs over a pulley
271-2" above the w;l) of the furnace. The grate is 14" square.
A loose cast iron plate can be placed 4” over the coals, thus
making it the same as a muffler furnace. An afr blast can
be supplied throufh a 2 1.2" pipe.

Weight, ready for shipment, about 1208 1bs.

Net Welght, about 1010 lbs, .

griimengions of box for shipment, 62"x38"x 11", a

ce,
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SODA KETTLE.
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IMPROVED WORK BENCH.
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The above cut shows an improved design of Bench for
Iron and Wood work. The leg or casting a consists of a
rigid standard, a bracket forghe support of the shelf ¢, and
its accompanying back. The legs or standards are fastened
to the floor by coach screws, stow™ at I, and are supported
at the back by the wall B B. The{ are usually placed about
4 feet apart and support the bench b, the shelf g, the frame-
work n, and the shelf ¢, and its accompanying back. The
frame-work n n, forms a strong st:ﬂ;ort upon which glide
the drawers. The shelf ¢, supported by the brackets is held
in place by the cast iron clip, shown at'the front. The shelf
g, atfords a neat and substantial support for the gas brack-
ets, The front of the leg or standard is provided, at i, with
a hole to recetve the bolt for holding the vise and this con-
straction brings the vise directly over the leg or standard.

We are prepared to furnish complete sets of castings for
patterns for the iron work of the above described bench, or
caxtings complete for benches, drilled ready for use.

Circular, giving prices, weight and other information sent
on application. %Vleight of leg casting complete, about 56 1bs.

Drawings, showing construction, sent with orders.
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CAST IRON LETTERS.

These letters make an attractive, simple and
durable sign for large buildings. Their size
makes them visible at long distances and the
beveled edges preserve the correct appearance
through a wide range of view.

They may be painted to suit the color and
situations of the buildings upon which they
may be placed. When properly mounted the
expense in maintaining these letters is very
small as an occasional coat of paint is the only
thing required to keep them looking well.

We have full alphabets and full sets of figures
of each size. The large letters and figures are
5 feet high. The small letters and figures are
4 feet high.

Special circular and price list, giving full
information, mailed on application.

A blue print of detail drawings, showing a

method of mounting, is furnished with the
letters.
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CENTRIFUGAL WATER PUMPS.
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PUMP ACCESSORIES.

Relier vawve.

"I Dlstrlbutlng Pipe. Check Valve.

The following parts, for use
with the pumps shown on the
preceding pages, are carried
In stock and can be furnished
when desired.

For 0il Pump.  Price.

No. 2 Distributing Plpe, $0 50

Check Valve, . . b5

No. 2 Relief Valve, . . 100

No. 1 Strainer, . . . . 35
For No. 1 Geared Pump.

No. 2 Distributing Pipe, 30 50

No. 2 Relief Valve, . . 1 00susevur —f{1]

No. 2 Strainer, . . . . 50 .
For No. 3 Geared Pump.

No. 4 Distributing Pipe, so ,5 -

No. 3 Relief Valve, . .

No. 3 Strainer, . . . . 75

For No. 11 Geared Pump.
No. 2 Distributing Pipe, $0 50 ¢
No. 2 Relief Valve, . . 100}
No.?2 Strainer, . . . . 50 !

Other parts are ordinary gas
pipe and fittings, and are fur-
ed only when ordered.
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NOTICE.

If 100 or more Metal Slitting Saws or
Cutters for Sawing Bicycle Chain Links

of any one size are ordered atone time, we
make an extra discount.

Special Prices will be made on Standard
Internal and External Cylindrical Gauges and
Standard Caliper Gauges when ordered in
large quantities. Price list of these Gauges,
Pages 325 to 329.

Machine Tools. Prices of Machine Tools,
as well as other tools, not given in the cata-
logue, will be furnished upon application.

© Milling Machines. We would call atten-
tion to the complete line of these machines,
Pages 2 to 45. They show many new features
of importance ; for example, all Universal,
together with corresponding sizes of Plain Mill-
ing Machines are fitted with Positive Feeds,
Steel Arms clamped with one lever, Telescopic
Elevating Screw and other features that make
the machines even more accurate and durable
than formerly.

The New Method of Indexing, applied to
the Universal Milling Machines, admits of all

divisions from 1 to 382. f,..—._
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The No. 2-A Universal Milling Machine is
an entirely new departure in Milling Machine
construction. It is especially well adapted for
Motor Drive.

Milling Machine Cutter Arbors. We fur-
nish, in addition to catalogue lists, these Arbors
made to Metric Measure.

Standard Gears. The price lists have been
omitted in this catalogue. Special Gear Lists
mailed upon application.

Machinists’ Tools. By the addition of the
«B. & S.” Combination Squares, Pages 416
to 413; the ““B. & S.”’ Protractors, Pages 419,
420, 423; and the “B. & S.”’ Combination
Sets, Pages 421 to 423, this line is now excep-
tionally complete and we invite investigation
through the Hardware and Supply Dealers.

Micrometer Calipers. The New Clamp
Ring that has been applied to Nos. 4-A, 5-A,
8, 10, 45, 46, 47 and 48, is new in design and
recognized by users of Micrometers as much
superior to the old style clamp nut. It is un-
usually efficient and simple in construction.
There are no threads to become worn or catch
dirt and as only aslight movement of the ring
is required to clamp the measuring spindle
firmly, there is practically no wear upon the
parts.
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Gear Cutters. Circular Pitch. These cut-
ters are now listed on Pages 268 and 269.
They are not kept in stock but made to order.

We Respectfully Request:

That we be promptly notified of any defects
apparent in the workmanship of any of our
Machines or Tools.

That all verbal orders and instructions be
confirmed in writing.

That all business communications be ad-
dressed to the Company.

BROWN & SHARPE MFG. CO.
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MACHINES AND TOOLS ADDED.

Automatic Cutting-Off Machine. No. oo.

Heavy ‘B. & S.”’ Combination Sets, Nos. 84, 87,
94 and 97.

Heavy “‘B. & S.”’ Combination Squares, Nos. 50
and 61. .

Heavy ‘“B. & S.”" Combination Protractors, Nos.
22 and 26. ’ ‘

Micrometer Calipers, Nos. 4-A, 5-A, 83.

Micrometer Caliper, Wooden Handle, for Rolling
Mills, No. 17.

Micrometer Caliper, Screw Thread, No. 6go.

Morse Taper End Mills.

Morse Taper Spiral End Mills.

New Clamp Ring for Micrometer Calipers, Nos.
4'A7 S'A) 8» 10, 45, 461 47, 48'

Plain Milling Machines, Nos. oo Hand, 1-B, 2-B,
and 13-B. . ’

Screw Pitch Gauge, No. 766. :

Screw Slotting Attachment for Nos. oo, o and 2,
Automatic Screw Machines.

Side Milling Cutters. List added to.

Spring Depth Gauge with Friction, No. 725.

Tempered Steel Shrink Rules. 6" added.

Thickness Gauge, No. 782.

Universal Depth Gauges, Nos. 711 and 712.

Universal Milling Machine, No. 2-A.

Wire Feed Screw Machine, Roller Feed, No. 4.

Worm Hobs. List added to.
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FORMED MILLING CUTTERS
For Milling Sewing Machine and Gun Parts,

These Cutters can be made in a great variety ¢
and can be sharpened by grinding without chan
form. They are economical in the production of
and interchangeable parts.

In ordering send sketch of, or sample piece to
with size of hole required in cutter.

)
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MILLING CUTTERS.

Cutters of 3-4” face and over, have teeth of a spiral form,
Cutters varying from the following list are made to order,
of any required size.
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MILLING CUTTERS—Continued.
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MILLING CUTTERS—Continued.
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MILLING CUTTERS—Continued.

No. | Diameter of | yigeh of Face. | Sireof Hote. | Friceof esch
115 4127 1.27 134" $4 10
116 412 1-2 2 410
m 412 9-16 134 4 40
18 412 9-16 2 4 40
w | 41 55 2t 16
121 412 11-16 134 485
122 412 11.16 2 485
123 412 34 134 510
124 412 84 2 510
125 412 78 134 5 50
128 412 7-8 2 5 60
N S B 2t 6 %
129 412 114 134 6 60
130 412 114 2 6 60
181 412 112 134 725
132 412 112 2 726
133 412 134 134 8 00
184 412 134 2 8 00
185 412 2 134 875
136 412 2 2 875

SIDE MILLING

CUTTERS.
With Inserted Teeth.

The tceth are of tool steel inscrted in

A the periphery of the castiron body. The

3 bushings, screws and teeth are inter-

changeable, thus allowing the tecth to be
easily adjusted or removed.
The following sizesare carried in stock.

Width of Face. Hole. Price Fach,

10

2"
2
2
2
2

Other sizes made to order.




MILLING CUTTERS

AND

SIDE MILLING CUTTERS
With Inserted Teeth.

8ide Milling Cutter. Made to Order. Milling Cutter.

‘We recommend that Milling Cutters and Side
Milling Cutters more than 8 in diameter, be
made with inserted teeth.

The teeth are of<tool steel, hardened and in-
serted in the periphery of the cast iron body.
They are held in place by taper bushings and
screws, and can thus be easily adjusted or re-
moved.

Prices on application.
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MILLING
CUTTERS

WITH
Nicked Teeth.



SIDE MILLING
CUTTERS.
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INTERLOCKING

SIDE MILLING

CUTTERS.

These Cutters can be easily adjusted
for maintaining a standard width of

slot.

|

Unless otherwise ordered they are

furnished in pairs.

Price.
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END MILLS.

Left Hand Mill.
In ordering, state whether Right or Left Hand Mills are

Price.
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Morse Taper furnished if required.

; Xo.5,C, D and K Collets
i , F, G, H, I, S and|T Collets.
ets see page 46. For List of Tapers see page 51.

9,

per fits A and J Collets
s No.

and E Collets
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SPIRAL END MILLS.

Dismeser. e of Taper. Length of Cut. | Whole Length.  Price.
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In ordering, state whether Right or Left Hand Mills are
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No. 4 Taper fits AandJ Collets;

5 G.D and K Collets;

AT Collets.

No.9, ]

No. 7, B and E Collets
For Collets see page 46.

“nage 51.
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END MILLS WITH CENTRE CUT.

LeIT nauu suisse

In ordering, state whether Right or Left Hand Mills are
wanted.

These End Mills are useful where itis (esired to cut into
the work with the end of the mill, and then move along a8
in cams, Erooves, ete., a8 the teeth are sharp on the inside,
and thus cut & ‘mth out from the first enwﬂnsx point. They
are ulso useful 1n taking heavy cuts, especially in cast iron.

No. | Diameter. Yo. of Taper. Length of Cut. Whole Length. Price.
S| - — —_—
50 1.2" ] 1" 8 816" #$1 50
51 12 118 518 180
52 9.1 b 1 314 170
53 9-18 1 114 514 185
b4 5-8 5 114 8 7-16 180
55 5-8 17 112 512 2 10
56 11.18 1 112 512 215
57 11.16 9 112 6 34 2 85
58 8.4 1 158 558 2 26
59 34 9 168 678 2 45
60 1316 1 1568 5 58 2 85
61 13-16 9 168 678 2 50
62 7 1 134 584 2 60
63 78 9 1384 1 2 80
64 - 1 184 b 8-4 2 60
. 65 9 134 7 2 80
671 1 1 1178 578 2 70
68 1 9 178 718 2 85
69 1116 1 178 5178 2 70
70 1116 9 1178 718 2 96
71 118 1 2 6 2 80
72 118 9 2 714 300
8 1816 1 2 6 2 80
74 1816 9 2 714 310
% 114 1 2 (] 2 80
[ (3 114 9 2 714 3 20
71 1516 9 218 7388 8 46
8 1388 9 218 788 3 45
79 17-16 9 214 712 375
80 112 9 214 712 - 35

‘Morse Taper furnished if required.

No. 4 Taper fits A and J Collets; No.5,C,Dand K Collets;
No.7, B and E Collets; No.& F, G, H, 1, 8 and T Collets.
For Collets see page 46, For List of Tapers seeé page 5.
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END MILLS.

Morse Taper.

In ordering, state whether Right or Left Hand Mills are

wanted.

Price.
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SPIRAL END MILLS.
Morse Taper.

In ordering, state whether Right or Left Hand Mills ar>

wanted. -

No. | Diameter. | No.ofTaper. |Length of Cut.| Whole Length. [ Price.
ilo | 12" 1 1" 3 13.16" | §1 30
1 | 1.2 2 118 4916 145
112 9.16 1 1116 378 13
113 9.16 2 114 4 11.16 1 50
114 5.8 2 112 4 15.16 155
115 11.16 p 112 4 15.16 17
116 | 34 2 153 51.16 180
117 34 3 153 5 13.16 195
11 13.16 2 158 51.16 19
119 13-16 3 158 513.16 200
120 78 2 134 5 3.16 2 10
121 7-3 3 134 5 15.16 225
122 13-16 2 134 5 3.16 210
123 15-16 3 134 5 15-16 225
124 1 2 173 5 5.16 215
125 1 3 173 6 1.16 2 30
126 1116 2 178 5 516 215
1270 1116 3 178 6116 230
128 11.8 3 2 6 3.16 235
129 1316 3 2 6 3-16 2 40
130 114 3 2 6 3.16 245
131 114 4 2 714 2 55
132, 1516 3 218 6 516 2 65
133 1516 4 218 733 27

134 133 3 218 6 516 265
135 133 4 2138 733 275
B, 1718 3 214 67-18 2175
137, 1716 4 214 712 300
133 112 3 214 6716 275
19| 112 4 214 712 300
140 153 4 2 8¢ 758 325
141 134 4 238 753 3 60
142 1738 4 212 734 37
143 2 4 2112 734 400
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SHELL END MILLS.

Left Hand Mill.

No. of Arbor on

No. Diameter. ‘I)f','ﬁ::’ vcv;l'llcge(“:;t;;r Hole. Price.
}, { g-éﬁ" } 34" N 347 $2 05
2 - 3.4 34 2 80
3 1 11.16 134 3-4 300
4 134 134 3.4 329
25 { 13-16 } gi 90 gi 3 40
b - - - 3 60
g ; 15-16 { .i: 94 1:1;1 :: 80
3. 3- 00

9 2 1.16 13-4 3-4 42
10 218 134 34 4 50
11 2 3.16 13-4 34 47
12 2 14 214 1 5 00
13 2 5.16 2 1.4 1 525
14 2 38 2 1.4 1 5 50
15 21716 2 14 1 55
16 212 2 14 1 6 00
17 2 9-16 214 91 1 6 25
13 2 58 2 1.4 1 6 50
19 2 11-16 2 1.4 95 1 6 75
2) 2 34 2 14 1 700
21 2 13-16 214 1 72
22 278 214 1 7 50
23 2 15-16 214 ! 1 T
24 3 214 1 8 00

I
|
|
i
\
|

In ordering, state whether Right or Left Hand Mills are

wanted.

For List of Arbors for use with the above End Mills sce

page 53.
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SPIRAL SHELL END MILLS.

Left Hand Mill.

l

Diameter.

N . .a
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123456-189m

In ordering, state whether Right or Left Hand Mills are

wanted.

For List of Arbors for use with the above End Mills see

page 53.
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STANDARD T SLOT CUTTERS.

Left Hand Cutter.

In ordering, state whether Right or Left Hand Cutters are

v-anted.
. Width of [ Diam. of | Width of Extreme [ No.
.Jo.of |  Glot Neck of Slot Depth Limit o Price.
Cutter A, Cutter. B. C. D. Taper
4 14" 7.32" 1.2 532" 516" 4 | $1 50
7 14 732 12 5.32 5-16 5 169
10 5-16 9-32 58 5.32 3-8 5 1 80
13 516 9.32 5-8 5-32 3-8 7 210
16 38 11.32 11.16 732 7-16 5 200
19 3-8 11.32 11.16 732 7-16 7 220
22 716 33 13-16 732 716 7 235
25 7-16 3.8 13.16 732 716 9 250
28 12 7-16 15-16 9.32 9-16 7 2 60
31 12 7-16 1516 | 932 9-16 9 2 80
34 58 17-32 | 1316 13-32 11.16 9 310
‘ 37 34 21-32 | 15-16 1732 9 3 45
| 40 7-8 25-32 | 158 11.16 | 11.16 9 37
43 (1 2032 (178 13.16 | 1316 9 400

These Cutters are made 1.32” larger in diameter and in
thickness than the figures given, to allow for sharpening. .

Other gizes made to order.

For Collets, see page 46. For List of Tapers, see page 51,
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FORMED SAWS
FOR SLITTING COPPER.

Patented July 30, 1595,
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SCREW
SLOTTING
CUTTERS.

These Cuttershavea
fine pitch of teeth espe-
cially adapted for the
slotting of screw heads
and similar work,

These Cutters are not
ground on the sides.
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SCREW SLOTTING CUTTERS—Continued.

ik e et
rew utter by "¢ vier fn of Size of Hole.

B'lnlb.l od. AWT:E:}-::;: Decimals. | Cutter. Fach.

No.23 023 214”1 12,58&34"|8015

24 K 214 12,58 & 34 15

26 018 214 12,58 &34 15

26 016 214 12,58 & 34 15

27 014 214 12,58 &34 15

28 012 214 12,58 & 34 15

30 010 214 12,58 & 34 15

32 008 214 12,58 & 3-4 15

34 .006 214 1-2,5-8 & 34 15

38 . 14 .064 134 5.8 15

11-82 15 057 134 538 15

5-16 16 .061 134 5-8 15

932 17 045 134 5-8 15

14 13 040 134 5.8 15

732 19 .035 134 58 15

316 20 032 134 5-8 16

13 21 .028 134 5.8 15

22 025 134 5-8 15

23 023 134 58 15

24 020 134 38,12 & 5-8 12

26 018 134 3.8,1-2 & 5-8 12

26 016 134 38,12 & 58 12

27 014 134 38,12 &5-8 12

28 012 134 38,12 & 58 12

30 010 134 38,12 & 5-8 12

32 .008 134 88,12&58 12

34 .006 134 | 38,12 &568 12

Cutters varyiﬁg from the list are made to order.

JEWELERS’ SAWS.

Many of the Screw Slotting Cutters listed above are suita-
ble for Jewelers’ use in sawing chain links, etc.

SCREW SLOTTING CUTTER
ARBORS.
[

-

and
car.
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FACE MILLING 'CUTTERS
‘With Inserted Teeth.
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i FACE MILLING CUTTERS
With Inserted Teeth and Threaded Holes.

‘ These Cutters arc the same in design as shown on opposite
page, except that they are provided with Threaded Holes
' and are used directly upon the Spindle of the Machine.

No. Width | Width
of | SBize. Machines where used. of of Hole. | Price.
Mill. Face A.|[FaceB.|

Nos.1&2 P1; Vt.Sp.
Mil. Atch. for No. 4
Univ. & No. 4 Plain.

on 1 21.2" $18 00

4L L

Nos.1,112& 2 Unv;
16 | 712" {

No. 3 Univ; No. 8 234"
17 | 712 |{ Pln; Vert. Sp. Mil. “ “ AL 18 00
Atch. for No. 5 Pln. 4

gNo.4Univ;Nos.4&; « « 3147 15 00

*18 (712 et

24 Plain; No.5 Vert.
Spin. Mill. Mch.

*19 [ 712 Nos.5 &24, Dsg. 1900, PL| “ | « l4",3L| 18 00

No. 3 Univ; No. 3 "
20 | 812 Plu; Vert. Sp. Mll.} 288) « 2347 90 00
Atch. for No. 5 Pln., 4

No. 4 Univ; Nos.4 &
211812 )12 Plain; No.5 Vert. ¢ | |« 2758 | 20 00
Spin. Mill. Mch. it

22 (812 (Nos.5 & 24, Dsg.1900,P1.| ¢ i4",8L] 20 00

No. 3 Univ; No. 8 « 23.4
23 | 912 |} Pin; Vert. 8p. Mll.; “ 33 o
Atch. for No. 5 Pln, '
No.4 Univ; Nos.4 & w 314"
*24 1912 |!24 Plain; No.5 Vert.} “ i3 12L 2200

Spin. Mill. Mch.
*25 | 912 |Nos.5 & 24. Dag. 1900. P,

“ 47,31} 22 00

on number of machine,
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'~ ANGULAR CUTTERS
WITH THREADED HOLES.

These Cutters have an angle of 60° and are made hoth
Right and Left Hand.

No. Diameter. Thickness. Hole. Thread. | Price.
1 114" 7-16" 3.8 20, L $2 25
2 1538 9.16 1.2 16, L, 2 50

ANGUL.
 CU
& CUTTEF

SPIRAL

Right Haud Cutter.

—_ These cutters can be sharpened
‘Q_ ing their form, and a
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ANGULAR CUTTERS.
With Side Ground Concave.

These Cutters have the side ground concave,
and we carry in stock Cutters of 45°, 50°, 60°,
70° and 80° angle, both Right and Left hand.

In orderlng, state whether Right or Left
hand is wanted.

No. ’ Diameter. Thickness. I Hole Price.
1 \ 212" 12 | 78 -$2 26
2 ! 234 12 : 1 2 50
3 3 12 | 114 275

DOUBLE ANGLE

We carry in stock Cutters of 45°, 60° or %°
included angle,

CUTTERS.

No. | Diameter.

1 2
- 2 2
3 3

1.2"
34

Thickness. Hole. Price.
120 | 7 | $270
1.2 1 300
1.2 114 325

FORMED
CUTTERS.

'sof irregular form
ngs limited in size
pacity and power
dachine.

8,7" diameter or 6”
mcommonly made
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V shaped Cutters of any angle made to order.

CUTTERS FOR GROOVING TAPS
AND REAMERS.

FORM OF TAP, FORM OF REAMER.

.

>0

m o o

—
"
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CUTTERS FOR

GROOVING TAPS AND

REAMERS.

No. of
Cutter.

QO =TT Ot 0BT

N Numberofl ium of | Hote ta Frice
Diameter of Tap. i:fe’l?;?» Cutter. | Cutter. o‘f’"ll-.':c:
0 to 13" 4 134" 7-8" *2 00
5327¢ 1.4 4 134 78 210
932 « 3.8 4 173 7-8 220
7-16 ¢ 538 4 2 7-8 240
11.16 ¢ 7.8 4 218 78 2 40
1516 “ 114 4 214 78 270
1516 “153 4 238 78 270
11116 « 2 4 258 78 300

No. 1 Cutter is suitable for grooving taps 1-8” or less
diameter; No. 2 for taps larger than 18" and up to 1.4”

diameter, &c. Sce cut on preceding page.

These Cutters are also adapted for fluting Reamers, for
which purpose it is necessary only to cut one or more

grooves of a less depth in order to flute unevenly. See cut
on preceding page.
Number of Price
No. of Diam. of | Hole | h
C:u:r. Diameter of Reamer. ;;el:'l‘lei: C:'l‘: e:. C:n.‘:e: o‘(: u:-(:gh
1 15t0 14" | 6 1347 | 78" | $200
2 932 ¢« 3.8 6 134 7-3 210
3 1332 ¢ 12 6 1738 7-8 220
4 17.32 ¢ 34 6 2 7-8 2 40
3 25.32 ¢ 1 1.8 8 2 78 2 40
5 {11 5321338 8 218 78 2 40
113324134 10 2 1.8 78 2 40
6 12532 ¢ 2 10 214 8 25¢

rinding without

r diameter and
above lista,
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CUTTERS

FOR

GROOVING TAPS.

Sumber ot | Dismete of Tap. | Vigmetror | Holela | prisor
1 0 to 18| 134" 78" 2 00
2 582 ¢ 14 134 7-8 210
3 932 ¢ 3.8 178 78 2 20
4 7-16 ¢ b8 2 78 2 40
5 1116 ¢ 7 218 78 2 40
[ 15-16 “ 11.4 214 78 270
T 1 5.16 “ 158 238 7-8 217
g 11116 ¢ 2 258 7-8 3 00

‘We have added to our stock a style of Cutter adapted to
grooving taps oniy. These cutters do not make as deep a
groove in proportion to the width as the Tap and Reamer

Cutters. They are not suitable for fluting reamers.

See

cut below, These cutters can be sharpened by grinding
without changing their form. 1n ordering, give number of
Cutter or diameter of Tap, as by above lst.

FORM OF TAP
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CUTTERS
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FOR FLUTING REAMERS.

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 DLy the Cutters for
Grooving Taps and Reamers.

In ordering, give number of Cutter or diameter of Reamer
as by the following list.

. I
g::.::rr. Diameter of Reamer. '\'.i.':ewor i galv.f.e:? Price.
1 18" to 3.16” 6 78" $2 00
2 4 ¢ 516 6 7-8 210
3 38 ¢« T16 6 7-8 229
4 12 ¢« 1116 6to8 7-8 2 40
5 34 “1 8 78 240
6 11.16 “ 112 10 7-8 270
7 1916 « 21-8 12 7-8 270
8 214 “ 3 14 ! 7-8 300

CUTTERS WITH SPECIAL

These Cutters are amon

HOLES.

those furnished with the sets of
tools sent with milling machinee and are not otherwise listed,



CUTTERS FOR
MAKING
TWIST DRILLS.

Number Diameter Diam. of Diameter Hole Price
ef of Circle made of in of Each
Cutter. Drin, by Cutter. | Cutter. Cutter. Cutter.
) B 1.16" .06 134" 78" #1 50

2 1.8 .08 134 78 170

3 3-16 Jd1 134 7.8 190

4 14 a5 L 134 78 210

5 b.16 19 2 7.8 2 30

6 3.3 23 2 78 2 40

7 7-16 27 2 -8 2 60

8 12 31 2 78 2 S0

9 9.16 35 2138 78 300
10 5-8 39 218 7-8 320
1 1116 44 [ 2 1.8 7-8 3 40
12 34 .50 L0214 7-8 3 60
13 13-16 .b6 ' 214 78 3 80
14 ’ 7-8 .62 212 7-8 4 00.
15 15-16 0 218 7.8 420
16 | 1 [T 234 78 4 50
17 1 138 .85 | 234 7-8 5 00

These Cutters can he sharpened by grinding without
changing their form.

In ordering, give number of Cutter or diameter of Drill
as by above list.
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CUTTERS FOR MAKING
STRAIGHT LIPPED TWIST DRILLS.

No. Diameter of Diam-t:r of Heie in Price o
Cutter. Drill. Cesr. oy, Cattar
1 116" 134" T 821 4
2 1~ 134 T 170
3 ~ 315 134 T 10
4 14 134 d 210
5 5-15 2 T 29
6 35 2 4 z 4
7 718 2 T Zén
8 1.2 2 i 2“0
9 9-16 214 4 R
10 5% 214 7 rw
11 11-15 214 T z 4.
12 34 zl4 T G on
13 13-15 2!z e m
14 T 2. T (3N
15 1515 z,2 T [
16 1 234 Te [ D
17 11= 234 i o
13 114 3 . €
19 112 3z [
20 134 1.2 o
21 2 18 R

These Cutiers €an & -tareim? .- £~ 1 ig «° ..¢
changing their form.

In ordering, give number 37 7 1Zp~ ar {anete S o
as by above list.
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CUTTERS FOR MAKING
FOUR-LIPPED TWIST DRILLS.

The cut shows a form of cutter, which we
carry in stock, especially adapted to cutting
Four-Lipped Twist Drills that are used in screw
and chucking machines for roughing out holes
previous to reaming. These drills are imade,
when possible, as shell drills to be used on an
arbor, and should have a spiral or ‘‘ twist” of
fitteen degrees.

In ordering give number of cutter or size of
drill as by the following list.

These cutters can be sharpened by grinding
without changing their form.
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CONVEX AND CONCAVE CUTTERS

For Milling Half Circles.

Convex.

These Cutters can be sharpened by grinding without
changing their outline.

i Convex Concave

No. | Dl P aner.”" | Swelt | Guuer. | Cutter.
10 E 13" 2" 7-8" £2 00 22 40
11 ‘ 3.16 2 %8 225 270
12 14 2 78 2 50 3m
13 5.16 214 78 2 80 3 35
14 38 214 7.8 310 390
15 5-16 214 7.8 335 4 00
16 1.2 214 7-8 3 60 4 30
17 5-8 2 34 1 4 00 4 %0
18 3-4 3 1 4 40 525
19 -8 314 1 4 %0 575
20 1 314 1 525 6 30
21 118 312 1 575 6 90
22 114 312 1 6 25 750
23 138 | 334 1 700 8 40
C# | 112 | 334 1 77 9 30




CONVEX CUTTERS

256

AND INTERLOCKING CONCAVE

CUTTERS.

Mo |Diggeeror | Diemeere | Blsof | G |comcare Outt
30 8.8 2 14 7-8” | #3810 5 25
31 1.2 2 14 7.8 3 60 6 10
32 5-8 284 1 400 6 80
83 34 3 1 440 7 50
84 78 314 1 480 815
85 1 814 1 525 8 90
86 118 312 1 5175 975
87 114 312 1 625 10 60
38 188 334 1 700 11 90
39 112 334 1 7% 18 16
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CORNER-ROUNDING CUTTERS.

These Cutters have oiut as wen #s rausar cicarance and
can be ground without changing their outline.

In ordering single Cutters, state whether Right or Left
hand is wanted.
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SPROCKET WHEEL CUTTERS
For Block Centre Chains.

Double Cutters, Price, $13 o> Per Pair.

CUTTERS FOR SAWING BICYCLE
CHAIN LINKS.

These Cutters are
sawing bicycle chai
arc ground on the si

and made in two siz¢ |
3 1-4” diameter, 1 1.4"
Price, $1 oo each.
]
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FORMULA
For Calculating Diameters of Sprocket Wheels
for Block Centre Chains.

N = No. of Teeth,
b = Diameter' of Round

Part of Chain Block. Sin, o
. Tan, ﬂ =
B =Centre to Centre of B Cos.
holes in Chain Block. & T Coa
A =Centre to Centre of Pitch Diam., =
holes In side links. sin. #

Outside Diam.= Pitch Diam.+b
Bottom Diam.=Pitch Diam.—b
Tn calculating the diameter of Sprocket Wheels the Bottom
Diameter 1s the wost important.
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SPROCKET WHEEL CUTTERS

For Roller Chains and Block Centre Chains.

‘We furnish at short notice Sprocket Wheel Cutters
for Roller Chains and Block Centre Chains.

Cutters for Roller Chains.

cll,l‘lcul;lllll‘ Dilmetgt of Rolls. Diameter of | Hole in P

Cutter. Cutter. rice.

34" 47" 8" 1" $6 50
15-16 .56256” 3 3.8 1 700
1 .5625" or .625" 3 88 1 700
114 626" or .750" 3384 114 750
112 .75" or 875" 4 114 8 00

In ordering, apeclti; the number of teeth in the sprocket,
and the diameter of the roller,

Cutters for Block Centre Chains.

. Centre to
Circular |Thick f| Di ter of Hole |
ivaler | Togkuems of| Diameterof| “Gnize” | Holen | pui,
1 5-16" A375" 312" .5313" 114" $7 50
112 1732 334 5625 114 8 00

Seven Cutters are made for cach pitch, for Nos. of teeth as
follows: 8,9,10 and 11,12 and 18, 14to 16,17 t0 20, 21 and over.

For List of Sprocket Wheels for the ordinary 17 Pitch
Chalin, see page 258.

FORMULA
For Calculating Diameters of Sprocket Wheels
for Roller Chains.
N = Number of Teeth
in Sprocket. D

P = Pitch of Chain.

D = Diameter of Roller,
a= N

Pitch Diameter =

Sin. ¢
Outside Diameter = Pitch--D.

Bottom Diameter =Pitch—D.
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PATENT CUTTERS

FOR THE .

TEETH OF GEAR WHEELS,

WHICH CAN BE
Sharpened by Grinding Without Changing
Their Form.

The Patent Cutters for
the teeth of Gear Wheels,
from their peculiar con-
struction, can be sharp-
ened when dull by grind-
ing the faces of the teeth.
This operation can be re-
peated without altering
the form of the tooth which
the Cutter makes, thereby
rendering them many
times more valuable than
Cutters of ordinary form.

Cutters marked * arc
not kept in stock, but are
made to order at short
notice.

Orders should be given
by annexed tables, stating

the No, of Cutter and the Diametral Pitch required. By
Diametral Pitch is meant the number of teeth to the inch in
diameter on pitch circle of any wheel. In ordering Cutters
for worm wheels, give the number of teeth in wheel, the

to
n
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DIRECTIONS FOR USING THE CUTTERS. .

‘The Cutters ghould be kept perfectly sharp by grinding
the face ot the teeth on the side of a solid emery or vulcanite
wheel, which has its edye beveled on one side 8o as to reach
to tho hottom of the teeth, This wheel should be put on an
arbor with a shoulder and nut, 8o that the flat side will run
truo and ata velocity of from 2000 to 3000 revolutions per
minute, It used In a common hand lathe the top of the rest
should be made square or vertical to the face of the wheel,
or what is better, use a small platform in the place of the
rest, Then, hg’ laying the cutter on the rest or platform, the
fueo of the teeth can be ground square, which is very impor-
tunt, The cutters should not be crowded too hard, especially
when cutting '.hrous:h at the end of the tooth. The gepm of
the space made by these outters affords ample clearance, as
it cxceeds the working depth of the tooth by an amount equal
to one-tenth of the thickness of the tooth on the pitch line.

PATENT INVOLUTE CUTTERS
For Teeth of Gear Wheels.

Elght Cutters are made for each pitch, as follows:
No. 1 will cut wheels from 135 te?tll to a rack.
" D) “w X3 [ n= .

2 53 ‘¢ 134 -teeth.
[ 3 “ “" . 35 “ “ 54 A1
" 4 ‘" ‘“ ‘" 26 “ “ 34 “
“ 5w “ w9l w95
“ 6 " ‘" “ ]7 “ " r-)o “
“w e “ 0 A 14+ w18 e
" s " " “ ]..) “" “ 13 "

We are prepared to furnish to order Gear Cutters from 2
to s piteh inclusive of half numbers, for the accommodation
ol 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. 1toR, as listed above, are the regular cut-
ters as furnished heretofore.

The half numbers are as follows:

No. of Cutter. Range. No. of Cutter. ! Range.

T 712 | soto Betecth. | 512 | 19 to 20 teeth.
212 42 ¢ 54 ¢ 612 15 ¢ 16 ¢
312 30 ¢ 34 ¢ T2 ‘ 13
112 23 ¢ 2 ¢

1n ordering, give the No. of Cutter and Diametral Pitch
required. ()gutfers in stock can be ordered by telegraph.
Form of Telegram :(—‘‘Sendone Cutter, No. five, eight pitch.>®
When ordering Cutters for Bevel Gears, note instructions

ven on pages 280 and 281.

.For Prices, see pages 263 to 277,

: KEEP CUTTERS SHARP.

- [N
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PATENT INVOLUTE CUTTERS
FOR TEETH OF GEAR WHEELS.
All Gears of same Pitch cut with these Cutters are interchangeable.

( utters marked *are not kept in stock, butare made to order.
Eight Cutters made for each pm.h see page 262,

KEEP CUTTERS SHARP.
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TAPER REAMERS.

No. of Length of No. of

Taper. Fiuses. Price Taper. ";Tﬁ:::t Price
1 2 78" 175 9 6 1.8 #4 00
2 3 1.8 2 00 10 6 17-8 5 00
3 8 3-8 225 1 758 6 00
4 3 11-16 2 80 12 814 8 00
5 4 300 13 8 34 10 00
8 438 82 14 9 14 12 00
7 4178 8 50 16 10 16 00
8 5 1.2 37 18 10 3-4 22 00

STANDARD KEYWAYS FOR
CUTTERS.
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PATENT
INVOLUTE CUTTERS

FOR TEETH OF GEAR WHEELS.
FOR USE ON

-No. 3 Automatic Gear Cutting
Machines.

"
=
8
&

Diametral Pitch. | Diam. of Cutter. | Hole in Cutter.

*4
*4 1.2

5
*5 1.2

—
-~
1919 19 19 19 19 10 19 10 19 19 19 19 10 19 10 19 19 19 19 19 €9 €0 U0 €0 0O
B et e i G0 G0 e i kel VO ON GO GO I ST i 00 1t
L L T T N Y N S ™
ok o bk ko ok ok o (ko ok ko o ek o b b ok ok ok o ok ek
1919 19 19 19 15 19 19 19 19 19 19 10 19 10 19 £0.60 00,00 00 6O s i &1 oo
888888 88R5BEIRTISLEI8LEIY

Cutters marked * are not kept in stock but are made to order.
each pitch. See page 262.
CERS SHARP.
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PATENT INVOLUTE CUTTERS

For Teeth of Gear Wheels.
FOR USE ON No. 4 AUTOMATIC GEAR CUTTING MACHINES.

FOR USE ON No. 5 AUTOMATIC GEAR CUTTING MACHINES.
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PATENT INVOLUTE CUTTERS

For Teeth of Gear Wheels.

FOR USE ON

No. 6 AUTOMATIC GEAR CUTTING MACHINES.

MITRE AND BEVEL GEARS.
FOR USE ON
No. 13 AUTOMATIC GEAR CUTTING MACHINES,
Diametral Pitch. | Diam. of Cutter. | Hole in Cutter. Price. A
4 8 34" 114" $5 50
5 3568 114 450
[ 312 114 3 90
ki 312 114 3 60
8 814 114 3 40
10 814 7-8 300
19 3 78 2 656
u 3 7-8 2 56
16 234 7-8 2 45
2 212 7-8 2 30
% 214 7-8 210
Eight Cutters made for each pitch; see page 262.

KEEP CUTTERS SHARP.
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PATENT

\ INVOLUTE GEAR CUTTERS.
CIRCULAR PITCH.

J We turnish, at short notice, Cutters for cutting
the tecth of Gear Wheels according
to Circular Pitch.
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PATENT INVOLUTE GEAR CUTTERS,
Circular Pitch—Continued.

KEEP CUTTERS SHARP.
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FORMULAS FOR DETERMINING THE
DIMENSIONS OF GEARS BY
METRIC PITCH.

Module is the pitch diameter in mm.
divided by the number of teeth in the gear.
Pitch diameter in mm. is the Module multi-
plied by the number, of teeth in the gear.
M —= Module.
I)' =The pitch diameter of gear.
DD = The whole diameter of gear.
N = The number of teeth in gear.
D"=The working depth of teeth.
t —=Thickness of teeth on pitch line.
f = Amount added to depth for clearance.

Then
D D
M='_
N N+2
D'-=N M.
D =(N+2) M
’
N _%or_;}—z
D"==2 M.
t =M 1.5708.
£ __Mi1.5708
o 10

The Module is equal to the part marked ¢S
in cut, measured in mm. and parts of mm.
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PITCHES COMMONLY USED.
Module in Millimetres.

Corresponding Corresponding
Module. | paeeny | Meade | pifi
Pitch. Pitch,
1 mm. 25. 400 5 mm. 5.080
.25 20.420 5.5 4.618
.5 16.933 6 4.233
1.75 14.514 7 3.628
2 12.700 8 3175
2.25 11.288 9 2.822
2.5 10.160 10 2.540
275 9.236 11 2.309
3 8.466 12 2.117
35 1-257 14 1.814
4 6 350 16 1.587
4.5 5.644
|
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PATENT
METRIC INVOLUTE CUTTERS
For Teeth of Gear Wheels.

We are prepared to furnish, at short notice, cutters for
cutting the teeth of Gear Wheels according to the Metric
system.

Module is the Pitch Diameter in m/m divided by the
. number of teeth in the gear.

Pitch Diameter in m/m is the Module multiplied by the

number of teeth in the gear.
M = Module. D’ = Pitch Diameter in m/m,
N = No. of Teeth'in Gear. D'=M X N,
For example: M =8.50 m/m; N =100; D’=38.50 X 100 =
850 m/m. FKor further explanation see page 270.

Module in First Column.
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PATENT
METRIC INVOLUTE CUTTERS

FOR TEETH OF GEAR WHEELS,
FOR USE ON

No. 3 Automatic Gear Cutting Machines.

FOR USE ON

No. 4 Automatic Gear Cutting Machines.
Module in First Column,

Module. Diameter. Hole. Prioce.
14 m/m 2 34" 114" 3 00
13 278 “ 8 00

2178 “ 8 00
2178 “ 82
14 278 “ 8 50
18 8 “ 87
314 “ 425
13 838 “ 450
4 813 “ 47
18 858 “ 5 00
358 “ 525
18 834 “ 5 50
334 e 6 00
‘ 4 “ 675
414 “ 750

Eight Cutters made for each pitch; see page 262,
KEEP CUTTERS SHARP.
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PATENT

METRIC INVOLUTE CUTTERS

FOR TEETH OF GEAR WHEELS,
FOR USE ON

No. 5 Automatic Gear Cutting Machines.
Module in First Column,

Module. I Diameter. ' Hole, Price.
2 12m/m 312" 112 875
b 312 “ 42
312 8 58 “ 4 50
4 3 34 o 4175
412 3178 o 5 00
5 4 “ 525
512 418 “ 57
6 414 ¢ 625
7 438 bt 725
8 4 34 “ 8 00
9 434 ‘“ 9 60

10 5 “ 10 50

11 512 “ 12 25

12 534 “ 13.50

FOR USE ON

No. 6 Automatic Gear Cutting Machines.
Module in First Column,

Module. Diameter. Hole. l Price.
3 m/m 4" 134" $5 00
312 418 " . 525
4 414 “ 5 50
412 438 “ 575
5 438 “ 5 1l

512 412 ¢ ) 6 25
6 458 ¢ | 675
7 478 “ ¢ 77
8 514 “ 8 50
9 5 1.2 ‘ i 10 00
10 b 34 “ 11 00
11 6 “ 1275
12 614 “ 14 00

Eight Cutters made for each pitch. See page 262.
KEEP CUTTRRS SHARP.
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IMPROVED STOCKING CUTTERS
FOR INVOLUTE GEARS.
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IMPROVED STOCKING CUTTERS-—Continued. .
FOR USE ON

No. 5 Automatic Gear Cutting Machines.

Diametral Pitch. Diameter of Cutter. Hole. Price,
*2 534" 112
*2 14 512 112
*2 1.2 i 5 112 ’
*2 3.4 | 434 112
3 | 434 ) 112
*3 14 i 412 ! 11.2
*3 1.2 4 3% | 112
*3 34 414 i 112
4 414 | 112
* 1.2 | 418 112
5 | 4 112
*5 1.2 i 378 h 112
6 334 112
7 358 i 112
B 312 | 112
FOR USE ON

No. 6 Automatic Gear Cutting Machines.

Dismetral Pitch. | Diameter of Cutter. Hole, Price.
*1 3.4 ! 61.2" 134" *11 10
2 6 1.4 134 ~ 40
*2 14 6 - 134 765
2 1.2 534 134 6 by
*2 34 512 13-4 6 0
3 514 134 5 1a
*3 14 5 1.8 i 134 445
*3 1.2 478 134 4 65
*3 3.4 | 434 134 435
4 4 5.8 134 405
*4 1.2 412 134 375
bl 4 3% 134 3 45
*51.2 | 4338 134 3 45
6 414 134 3 30
> 413 134 315 E
N 4 134 3 00

Cutters marked *are not kept in stock, butare made to orde
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PATENT EPICYCLOIDAL CUTTERS
FOR TEETH OF GEAR WHEELS,

Which can be Sharpened by Grinding without
Changing their Form.

We furnish Cutters of Epicycloidal form, which are
sharpened upon the face the same as the Involute Cutters.
As gears of this form of tecth to run well must be cut
accurately to the proper depth that the pitch lines may
coincide, we make the cutters with a shoulder (see cut
above), which determines the exact depth that the tooth
should be cut. Care taken in sizing the blanks obvi-
ates the necessity of any measurcments in cutting the
teeth. The Cutters are made for either diametral or cir-
cuiar pitches and the same rules appl{ in finding the
diameters of blanks as in our system of Involute teeth,
i.e., 2 pitches added to the diameter at pitch line. Sce
formulas, pages 305 to 808,and tables showing correspond-
ing circular and diametral pitches, page 284.

These Cutters will cut gears which are interchangeable.

The white line on edge of the two left hand upper teeth
of cut represents a centre line on the cutter teet , which
may be a convenience in settinf the cutter central.

The Cuttersare marked with letters from A to X, by which
they may he ordered. See following table for dimensions
of Cutters and page 261 for dircctions ete.
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PATENT EPICYCLOIDAL CUTTERS
For Teeth of Gear Wheels.

All Gears of same Pitch cut with these Cutters arc

interchangeable.
-
Diametral \ Diameter of l Sizeof Holeln | Price of Fack
Pitch. | Cutter. Cutter. Cutter.
e — - —
* | 5" i 114" 215 50
*2 14 412 1 114 ' 14 00
*2 12 414 114 { 13 00
*) 34 4 ! 114 | 17
3 3 13.16 114 | 1075
*3 12 3 9-16 | 114 97
4 3338 P11 € 60
5 81-16 i 114 565
6 234 1 11.16 465
* 2 9-16 | 1116 440
8 212 | 11.16 34
*9 2 3-8 1116 365
10 218 - 340
2 2 1 7 3N
*14 2 I -8 300
116 16 | 7 2

RS
Cutters marked * are not kept in stock, but are made to order,

Cutters are Marked with Letters

24 Cutters in Each Set.

-
Cutter A ¢ ms _ 12teeth. Cutter M cuts 27 to 2 teeth.
'S B 13 \Al ! “ ‘\ " m “ m .
T (‘ " 'l‘ " " (’ “ "“ “ :ﬁ o
TS (I 1B - “OP e gRetgl
« E “ 6 “oQ ot B
“« Fou 7 - SR O AT
< G ¢ 1 > R R )
< ] Sl v = P TR o
P = R M a
w3 % SNwE - T "
« K © BuwH o R W
L B |t e
in onderiog KV e Sk PR
reqyuired Y
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CUTTERS FOR
MITRE AND BEVEL GEARS.

Diametral Pitch i Diam. of Cutter. | Hole in Cutter. |Prioe of each Cutter
4 3 3.8” 114" 5 60
5 31.16 114 4 50
6 34 11.16 390
7 2 9.16 11.16 8 60
8 212 11.16 8 40

10 218 7-8 3 00
12 2 78 2 65
14 2 78 2 656
16 11516 7-8 2 45
20 7-8 78 2 80
24 134 78 210

These cutters are carried in stock.

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 centre 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
tecth in cach gear, the pitch and length of face are given,
also the angle of the shafts, if diffcrent from a right angle,
we can select the proper cutter to send.

When an extra length of face is wanted, requiring an
especially thin cutter, this length should be specified in the
order.

Eight cutters are made for each pitch and numbered from
1to 8.

As the number of tecth in the bevel gears to be cut with
cach cutter will not always agree with the list on page 262.
the number of cutter must be found for each pair of gears
to be cut according to the following diagram or formula.
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1

1

3

Measure the back cone radius a b for the gear,or b ¢ for
the pinion. This is cqual to the radius of a spur gear, the
number of teeth in which would determine the cutter to usec.
Hence twice @ b times the diametral pitch equals the number
of teeth for which the cutter should he selected for the gear.
Looking in the list on page 262 the proper number for the
cutter can be found.

Thus, let the back cone radius @ b be 4" and the diamec-
tral 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 556 and 134, the range covered by a No. 2 cutter,

The number of teeth for which the cutter should be
selected can also be found by the following formula:

Na
Tan. @ = b
: ) Na
No. of teeth to select cutter for gear = —
Cos. v
- . Nb
No. of teeth to select cutter for pinion = —
Sin. oy

If the gears are nitres or are aiike, only one cutter is
needed; if onc gear is larger than the other, two may he

needed. . .
Additional helps on this subject can be found in B. & S.
“ Practical Treatise on Gearing,” and “ Formulas in Gear-

ing.” .
For List of Publications, see page. h
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THE S1ZING AND CUTTING OF
GEAR WHEELS.

The word ‘‘diameter’’ when applied to gears, is always
understood to mean the pitch diameter, -

Diametral ¥itch of the gear i{s the number of teeth to
each fuch of its pitch diameter.

If a gear has 40 tceth and the pitch diameter is 4 inches,
there are 10 teeth toeach inch of the pitch diameter, and the
dlametral pitch is 10, or in other words, the gear is 10 diam.
etral pitch,

Circular pitch is the distance from the centre of one tooth
ul) tl;e centre of the next tooth, measured along the pitch
circle,

If the distance from the centre of one tooth to the centre
of next tooth, measured along the pitch circle, is 1-2 inch,
tho gear is 1.2 inch circular pitch,

The diametral pitch given, to obtain the circular pitch,
divide 8.1416 by the diametral pitch,

If the dlamectral pitch is 4, divide 8.1418 by 4, and the
quotient, ,7854 inch, i8 the circular pitch,

The circular pitch given, to obtain the diametral pitch,
divide 8.1416 by the circular pitch,

» If the circular pitch 18 2 inches, divide 8.1416 by 2 and the
quotient, 1.5708, 18 the diametral piwh.

The number of teeth and the diametral pitch given, to
obtain the pitch diameter, divide the number of teeth by the
diametral pitch.

If the number of teeth is 40, and the diametral pitch is 4,
divide 40 by 4, and the quotient, 10, i8 the pitch diameter,

The number of teeth and the diametral pitch given, to ob.
tain the whole diameter or size of blank of gear, add 2 to
the number of teeth and divide by the diametral pitch,

If thie 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,

The number of teeth and the diameter of the blank given,
to obtain the diametral pitch, add 2 to tho number of teeth,
nnd divide by the diameter of the blank.

If the number of teeth is 40, the diameter of the blank is
10 1.2 inches, add 2 to the number of tecth, making 42, and
divide by 101.2; the quotient, 4, is the diametral pitch.

The pitch diameter and the diametral pitch given, to ob.
tain the number of teeth, multiply the pitch diameter by the
diametral pitch,
d.ln;nthto dl!atlntz;;lexi' 3( thel ‘%Chl (();Ill;cle4 is (l!ot}lnch::'d and the

ametra 8 4, mul an e
will be the number of teett 1 the g’;ai-. product, 40,
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# The whole diameter of the blank and the diametral pitch
flven. to obtain the number of teeth in the gear, multiply
he diameter by the diametral pitch and subtract 2.

If the whole diameter is 101.2, and the diametral pitch is
4, multiply 101-2 by 4, and the product, 42 less 2, or 40, is the
number of teeth,

‘The thickness of a tooth at the pitch liste 1s found by divid.
h;g :1'.‘0 circular pitch by 2, or divide 1.57 by the diametral
pite

If the circular pitch is 1.047 inch, or the diametral pitch
1s 3, divide 1.047 by 2, or 1.57 by 3, and the quotient; .523 inch,
is the thickness of tooth.

The whole depth of a tooth is found Ly dividing 2.157 by
the diametral pitch,

1f the diametral pitch of a gear is 6, the whole depth is
2.157 divided by 6, equals 3595,

‘The whole depth of a tooth is about 11.16, or exactly .6866
of the circular pitch,

If the circular pitch 18 2, the whole depth of tooth is about
11-16 of 2 inches, or 1 3-8 inches nearly,

The distance between the centres of two gears is found by
ndding the number of teeth together, and dividing half the
sum by the diametral pitch,

If two gears have 50 and 80 teeth, respectively, and arc 5
pitch, add 50 and 80, making 80, divide by 2, and then
divide the quotient, 40, by the diametral pitch, 5, and the
result, 8 inches, is the centre distance.
To facilitate the measurement of wheels to be sized
according to diametral pitch, either of the following steel
rules described can be use No. 61 i8 a twelve inch rule
containing four lines of duations upon each eide, one
each as follows: 18ths, 20ths, 22nds, 24ths, 26ths, 28ths, 80ths
and 32nds, Each line of graduations is figurcd the whole
lenq:h of the rule, 10, 20, 80, &c. Suppose a whecl of 60
weth of 20 pitch is to be sized, then find 60 on the line of
20ths and that is the pitch diameter of the required wheel;
tben add two of the divisions to make the outside diameter
which is sixty-two twentieths. No, 78 is also a 12-inch rule
having one inch only of graduationsoneach end as follows:
6ths, 7ths, 8ths, 9ths, 10ths, 11ths, 12ths, 14ths, 16ths, 18ths,
20ths, 22nds, 24ths, 26ths, 28ths, !foths. 82nds, 84ths, 86ths,
33ths, The intermediate ten inches are blank, except that
the inch lincs are made clear across the rule. Suppose a
wheel of 83 tceth of 10 pitch is to be sized, then take 8 ot
the blank inches and three of the 10th graduations and that
gves the pitch diameter of the required wheel, add two ot
e tenths which gives the outside diameter which is eight
and five-tenths inches,
This rule furnishes graduations for & large variety of
itches and is the best for the use for which itis
esigned. In ad lagve are made 12 and 24 inch
rules with No, & (H
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1st corner, 11, 14, 18, 17, 18, 19, 20, 21, 22, 23, 24, 25.
end ¢ 16, 32, 64.

8rd 28,27, 28, 29, 30, 31, 33, 34, 35, 86, 37, 38,

4th " 89, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 100.

ON PAGES 305 TO 308, FORMULAS AND EXAMPLES ARE
GIVEN FOR ALL CALCULATIONS REQUIRED IN CONNECTION
WITH BIZE AND PITCH OF WHEELS. Kor prices of Steel

described on precad‘nf page, see {mge 397,

No. 1 table shows the dlametral pitches with the corre-
sponding circular pitches. .

No. 2 table shows the circular pitches with the corre.
sponding diametral pitches.

TABLE No. 1. TABLE No. 2.
Diametral Pitch. | Circular Pitch. Circular Pitch. | Diametral Pitch.
114 2.5133" 2" 1.571
112 2.0044 178 1.676
184 1.7952 134 1.785
2 1.571 158 1.633
214 1.39% 112 2.084
212 1.257 1718 2.185
2384 1.142 1388 2.285
3 047 1516 2.394
312 -898 114 2.513
4 785 13.16 2.646
5 .628 118 2.798
6 524 1118 2.957
7 449 1 3.142
8 393 15-16 3.3561
9 .349 78 8.590
10 314 13-16 3.867
1 286 4.189
12 262 11-16 4.570
1 224 5.027
16 4196 9-16 5.585
18 175 12 6.283
20 157 7-16 7.181
22 43 38 8.378
24 .181 5-18 10.053
26 121 14 12.566
28 . 3.16 16.755
30 .105 1.8 25.133
32 .098 1-16 50.268
36 .087
40 .079
438 .

According to the system adoipted b{ the Brown & Sharpe
Mftg. Co., any wheel of one pitch will gear into any other
wheel or inwo a rack of the same thch. Eight ers 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, &¢. The number of teeth and the
pitch for which a cutter is adapted is also marked on each
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No. 1 will cut wheels from 135 teeth to a rack.
“" 2 . .“" “ “

134 teeth.
“" 8 “ “ 85 “ .“
“" 4 N .“" “w 28 “ 34 “"
“ 5 “" “" 21 “ 25 “
“ 6 “ “o- 17 . % “
“ 7 . “ “ 14 “ 16 “
" 8 “ “ 12 “ 13 “

If a cutter is wanted for a wheel of 40 teeth of 8 pitch,
then the cutterrequired, would be No. 3 of 8 pitch, inasmuch
as a No. 3 cutter will cut all wheels containing from 35 to 54
teeth, inclusive, and 40 occuring between those numbers,
that is the one desired. It should be borne in mind that
eight different cutters are required in order to cut all the
wheels of any given pitch. Directions for the use of these
cutters will be found upon pages 261 and 262. Special
attention is called to the clause upon page 262 in relation
to depth of space.

As these cutters allow of being ground when dull, itis
important that they be kept sharp. By paying particular
attention to this the cutting will be greatly facilitated beside
being much better done.

It {8 desirable in applying gearing of any kind, to avold
having wheels 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 minutiae of gearing
and the necessity of exact sizing of wheels, as to diameter,
1s often overlooked. Special care is required also to know
that the distance of the centres of two wheels running
together is correct relatively to the diameters.

TABLE showing Depth of Space and Thickness of Tooth in
Spur Wheels, when cut with our Patent Cutters.

Pitch Thickness Pitch Depth Thickness
of to of Tooth of to be of Tooth
Cutter. | cutin Gear.| at Pitch Line. || Cutter. | cut in Gear. | at Pitch Line.
114 1.726" 1.257" 11 196" 143"
112 1.488 1.047 12 .180 131
134 1.233 .898 14 154 112
2 1.078 785 16 185 098
214 958 697 18 120 087
212 .863 628 20 .108 079
234 784 570 22 K 071
8 719 523 24 .090 .065
312 .616 448 26 .083 .060
28 077 .056
30 072 052
32 067 .049
36 .060 K
40 .054 .039
48 045 033
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TOOTH FLANKS UNDERCUT.

Fig. 1.

Fig. 2.



TOOTH FLANKS UNDERCUT.

It i8 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
about fifty years ago, which we adopted thirty years ago.
the angle of pressure, or obliquity, is fourteen and a half
degrees. Twice this angleis the familiar angle of a worm
thread tool the same as teen in our gauge, on page 441,
Gears made upon this system are thought to crowd less
upon their shafts than those having a greater angle of
pressure. If, however, a gear or pinion has fewer than
twelve teeth, this angle may cause their flanks to be under-
cut and in consequence weak in order to clear the faces
of an engaging gear. The cut of a segment of a gear of
ten teeth, four diametral pitch, Fig, 1, illustrates this
undercutting which is greater as the teeth are fewer.

Gears or pinions, having fewer than twelve 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 fourteen
and a half degrees, if they are to run with a pinion of
fewer than twelve teeth.

If a different angle is required, special cutters will have
to be made at an extra cost.

In the choice of an angle of pressure some help may he
obtained from Fig. 2, which is taken from a gear 10 teeth,
4 pitch. The angle of pressure in these teeth is 22 1.29,
The greater strength of the tooth flanks in this figure is
readily seen. The angle cannot he much more than thirty-
two degrees and have the addendum of the teeth of the
ordinary height, which i8 equal to one of the diameter
pitches or the module.
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COMPARATIVE SIZES OF

GEAR TEETH.
Involute.

20 P

18 P 16 P
14 P 12 P
10P oP

8P



7P

6P

5P
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KEEP CUTTERS SHARP.

This Cutter has cut 467, 4 pitch, 64 teeth, 3” face cast iron
gears, making a total length of cut of 7472 feet. The teeth of
the gears were cut from solid blanks, and finished at one
cut. Tbisrecord, while good, i3 not exceptional, and serves
to show the great economy ot keeping cutters sharp.

WORM WHEEL CUTTERS.

Cutters of any given diameter and pitch for Cutting Worm
Wheels are made to order. In ordering Cutters for Worm
‘Wheels, give the number of teeth in wheel, the diameter o
worm and number of threads to the inch.

SPECIAL GEAR CUTTERS.

‘Worm Wheel Cutters and Cutters of special dimensions are
made to order at special prices.

Spur and Bevel Gear Cutters, shown in lists, when ordered
with special size hole, are made to order at an advance of
fifty cents cach on list price. Ifsix ormore of one pitchare
ordered with special size hole, the list price is charged.
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WORM HOBS
With Relieved Teeth.

We are prepared by the use of special machinery,to make
Worm Hobs of any size, the tecth of which can be ground
on their faces without changing their form.

By our method of relieving hobs, they cut as freely as
milling cutters and are rharpened in the same manner as
our formed milling cutters.

We usually make the hobs a suflicient amount larger than
the worm to give clearance to the top of the teeth and to
allow a rcasonable amount for the grinding of the teeth
without reducing the diameter of the hub to less than that
of the worm. .

Ordering Hobs. Inordering hobsthe following data should
be given: the outside diameter of the worm, number of
teeth in worm wheel, the lead, i. e., the advance to one turn,
whether the thread is single, double ete., right or left hand,
diameter of hole, size of key-way and material to be cut,
also whether the wheel to be hobbed is driven by the hob
or by the hobbing machine spindle.

If the nature of the work requires a hob of exact diame.
ter, it should be plainly stated when ordering, otherwise the
allowance mentioned above will be added.
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LIST OF WORM HOBS.

The fo]lov;'lng is a list of the hobs we have on hand to hob

worin wheels,

These Hobs are not for sale, but are kept on hand for the

convenience of our customers.

Customers will find it to their advantage asto time and
expense, in ordering worm wheels for us to hob, if theycan

make use of these hobs. )
In this list
Lead = advance in one revolution,

Pitch, P/, and Lead of single hobs are equal.

Pitch, P/, of double hob = 1-2 the lead.
Turns per inch =1 divided by lead.

WORM.

B=J31P.
D" 4 £ = .6866 P’. S = 3183 P’.

o .
Y \L"”‘ahq '''' =y
\‘ 1]
| \ /
f 7

Single Threaded.

Pitch

Turns per [ Right or iam. of Pitch i
Lead. lﬂc}l? !.o DWorm. P. D{;f,",'m‘f'
050 20 R .3125” 0500 .2807"
.100 10 R 626 .1000 5614
100 10 L 625 .100 5614
100 10 R 160 J .6864
.100 10 L 1837 .1000 6700
.100 10 R 1.676 1000 6124
A25 3 R 513 126 4934
125 8 R 876 1250 79564
126 8 L 1.00 1250 9204
125 8 R 1.00 1230 9204
JA26 8 R 1.270 1250 1.1904
133 712 R 1.00 1333 .9152
133 712 R 1.1250 .1333 0402
143 7 R .690 .1428 5990
150 623 R 1.215 160 1.1196
154 6.536 - A vmen +Aawn
.156 6 2-5
.166 []
.166 6
.168 6
.168 6
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" 1
ight or Diam. of Pitch Diam. o
Lead. ' T | ek Worm. P om.,
5 |6 R | 120" .1666 }.‘1488
166 6 | L | Lo dog | 1298
1o 6 | K 1,500 o | Laso
16 6 | 1 Lem s | Lolss
6 L | les i | Lolss
6 L, Lo o | 1.
8 R 2 dog | 1sus
6 R 2056 2666 | 1
6 R 2109 degs | 20028
6 Ro| e | e .
5 | R Lo 00| g
LA A 2000 | 11226
5 k| 1250 2000 | 1122
A ] 2000 | 13726
5 R | 1500 2 5
3 R Len | a0 | L
500 R Um0 | 2000 Leze
5 R 19375 | 2000 S0t
5 L 2000 2000
112 L o zn | e
112 R | 1250 zn | 1o
413 R 1.397 zn | 1%
£12 R 1437 mm | Laue
112 R 1.500 2z | 13
412 L 1.500 BB | 138
4132 R | 17 2 1.6068
412 R | I8 22 L7386
112 L }!.ss .o L
b R 2, 2 8586
i L | 2. 2 %suss
112 R T > 22336
255 | R | 235 | 2353 254
BV I o A~ S -
iR 1.0625 | .2500 l.mm
& I R 1.250 } 2500 L
4 L 1.399 2500 l.mm
PR I L2 | o0 | Lo
+ | L 150 | 2500 18408
4 R 130 | 250 | 13k
| R 1.5625 | .2500 Lioss
PR 1625 200 | 1de
H R 1,625 200 | 1deo
i R Lile | 200 | 1508
: R 1,750 00| 158
H ¥ e 2500 | 18408
1 Lol 500 | 1.8408
A 20 500 | Loess
i R 2.250 2500 | 2.008
H R 2500 0|
3 R | 152 2618
R | 1467 2857 K
312 | L | 17 0 288
3 | R [ 21253 286




. B Pitch
Turns per Right o n. of ite {
Lead. lnch':e lgm;l. i D\‘\’:rm. ! PP'.h I m‘:;n‘."
312 R 2.500" | 23182
3138 L 1.461 1.2702
313 2.874
3.2 L 1 15510
3.183 L .
3.1:3 R
3 R
3 L
3 R .
| 3 R
i3 L i |
| 38 R !
3 R ! {
3 R i
3 3 L |
.333 3 i R |
.333 3 L !
.333 3 i R
319 285 , R ’
358 21012, R |
353 21012 L !
315 223 R | i
375 223 R !
375 223 L ]
375 223 R
375 223 R | :
.380 2,632 L !
3927 2.546 R |
3927 2.546 R |
3927 2.546 L i
3927 2546 R !
3927 2.54(
3927 2.54(
3927 2.54(
3927 2.54(
400 21
.400 21
.400 21
400 214
400 215
400 215
400 214
444 214
444 214
A48 2,92
0 2
500 2
500 2
2500 2
500 2
B0 |2
.500 2
.500 2
500 2
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|
|
|

P Pitch
Turns Right or Diam. of itch 14
Tead. 1 nch?" l.}cﬂ. Worm. I’l’ ‘. D"‘-‘;:;n‘:'
500 2 R 2.192" 5000 1.8786"
.500 9 R 2.250 5000 1.9316
500 2 R | 2500 5000 2.1816
500 2 L |
500 2 R |
500 2 R
500 2 L
500 2 R
1.9008 R
1.9098 R
1.678 L
135 R
135 L
13.5 R
13.5 L
1.591 L
1.591 R
1.583 R
1.583 L
112 R
112 R
125 R
11.3 R
113 R
113 R
113 R
113 R
113 R
113 R
113 L
1.273 R
875 11.7 L
1.000 1 R
1.000 1 L
1.000 1 R
1.000 1 R
1.000 1 R
1.000 1 R
1.125 8.9 R
1.250 45 R
1.250 4.5 R
1.250 4.5 R
1375 R.11 I
1.375 311 R
1.500 2.3 R
1.500 23 R
1.500 23 L
1.500 2.3 R
1.500 2.3 R
1.625 R.13 R
1.625 8.13 L
1.750 4.7 R
1.875 5333 R
2.000 1.2 R
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s . . Pitch
Lead. Turns per | Rightor | Diam. of Pitch :
Lead ‘ Inch, Ith. Worm. P Dw‘x’:)"n:.'
| - O
2000 | 12 | L 550" | 20000 | 4.4768"
2.000 1-2 R 7.950 | 2.0000 6.4768

 Double Threaded.

3
=

6283

BBEBEEEREED

EEE




ot ot o e ot b b e bk e e ot d —

wmwsL Ll

Triple Threaded.

| 1. | A4706" A25
| R 1126 1250
2 | L 1.260 1666
128 | L { 1.500 -2000
1485 R |87 2244
113 L | 9 2500
113 Lo 14w 2500

113 R 15 2
113 | R 2.000 2500
a0 | 113 R 2,608 2500
87 | 116 - R 2193 2857
9428 | Lo6l2 | R 2,200 8142
00 |1 | R 1.500 .3333
000 |1 | L 1.750 .3333
000 | 1 | R 2.000 .3333
000 | 1 L 2.000 .3383
e | L | 2600 .3333
125 8.9 R 2.000 3750
125 89 R 2.62 3750
.333 34 L 2,000 4444

[




Pitch
s ight or Diam, of Pitch
Lead. Turl:cvr." R l‘.en.. Worm. P’ D{‘.'?r;n?'
1.333 34 ~-R 2.6256" 4444 2.3422"
1.500 2-3 L 2.250 .5000 1.9316
1.500 2-3 R 2.354 5000 |- 2.0356
1.500 2-3 R 2.424 5000 2.1057
1.500 23 R 2.637 5000 2.3186
1.500 2-3 R 2.750 | .5000 - 2.4316
1.500 23 R 3. 5000 2.6816
1.875 8.15 R 3.500 625 3.1021 -
2.250 49 R 3.625 7500 3.1480
3.000 13 R 8.500 1.0000 2.8634
8.000 1.3 R 4.085 1.0000 3.4484 -
30 1.3 R 4,950 1.000 4.3434
0376 .29 R 5.966 1.125 5.2500
4.125 242 R 4.500 - | 1.3750 3.6246
Quadruple Threaded.
46564 2.148 R 1.0236" 11635 9496"
.800 114 L 1125 2000 9977
9412 1116 L 1.918 2353 | 1.7684 |
1.000 1 R 1.500 22500 1.3408
1.000 1 L 1.500 2500 1.3208
1.000 1 L 1750 2500 - 1.5908
1.0472 9549 L 2.250 2618 2 0833
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INDEX PLATES.
Made and Drilled to Order.

We make to order Index Plates of any size,
drilled as may be required. Dimensions re-
quired : outside diameter, distance from face
to bottomm of hub, outside diameter of hub,
diameter of hole in hub.

We have on hand patterns for Standard In-
dex Plates, 127, 16” and 20’ in diameter. These
plates have ribs on the under side, and the
edges are of a suitable form for cutting to
receive a worm.

In sending Index Plates to be drilled, the
following instructions should be noted : The
surface of the plate should not have lines or
marks upon it and should be left unpolished.
The side of the plate to be drilled should be
plainly indicated and, if to be figured, the
mannerin which this is to be done and whether
to read from the outside of the plate or other-
wise. If the edge of the plate is to be cut for a
worm, we prefer to make the worm, as usually
the results will be more satisfactory.

Prices on application.

GEAR WHEEL CUTTING

To Order.

All varieties of spur and bevel gears, herring
bone, internal, spiral worms, intermittent spur
and bevel, also rosettes for jewelers and watch
case machine engine lathes.

GEAR WHEEL PATTERNS.

We can furnish gear wheel patterns to a”
internal, spur or bevel. 4
CORRESPONDENCE SOLICITED. -
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STANDARD
GEARS.

An experience of many years in making and
cutting Gear Wheels to order, the dimensions
of which, in those of the same pitch, have been
so varied in width and thickness of rims, arms,
etc., made us realize the great advantages
which would result from a uniform standard of
sizes. We have therefore made iron patterns
uniform in style, and are now prepared, by the

" aid of automatic machinery, to furnish gears
as follows, singly or in quantities to suit, at
reasonable prices :

Spiral Gears to 267 diameter.

Planed Bevel or Mitre Gears to 48" diameter.

Spur Gears to 96” diameter.

We are also prepared to cut and hob Worms
and Wormn Gears.

We carry a full line of Standard Cast Iron
QGears in stock, and for the convenience of our
customers, the following agents also carry a
full line in stock :

CAREY MACHINERY & SUPPLY CoO., 26 Light street, Baltl-
more, Md.

PATTERSON, GOTTFRIED & HUNTER, Ltd., 146 Centre 8t.,
New York, N. Y.

POWELL & MADDOCK, 40 North Sixth Strcet, Philadel.
phia, Pa.

CHANDLER & FARQUHAR, 368 Federal and 131 Congress
Streets, Boston, Mass.

CHAS. H. BESLY & Co., 10 and 12 North Canal Street,
Chicago, 111,

—\THE CHARLES A. STRELINGER CO., 98 to 110 Bates, corner
i Congress Street, Detroit, Mich.

Jear List mailed to any address upon application.
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INSTRUCTIONS FOR ORDERING
BEVEL GEARS.



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 theoreti.
cally 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 cnds of the teeth. Small bevel gearing is
almost universally produced in this manner, which prac-
tically answers the purpose, except when the teeth are
very coarse or the gears very small, in whigh cases their
operation s not satisfactory. In place of cutting by
changing position of cutter, etc., the teeth are often filed
slightly, in order to round them off to the curve required
for their free running. On all bevel gears cut with a
cutter of fixed curve, it is necessary to cut through twice,
owing to the necessity of making the thickness of the
cutter on the pitch line equal to about .005” thinner than
the space between the teeth at the smallest Pitch diame-
ter. As the width of space between the teeth on the
largest piteh diameter should be greater than the thick.
ness of the cutter, it must be made so by passing the cut-
ter through the second time. For directions in ordering
cutters for bevel gears, see pages 280 and 281. The cuts on
the following page will explain the forms of spur, bevel and
nitre gears, also the terms * pitch diameter,” * outsile
diameter,” ¢largest pitch diameter,” * lenfith of face,”
etc. When a pair of bevel gem's.m'c of same size and
number of teeth, with their lines of centres at right
angles, they are called ‘* Mitre Gears,” and one cutter
will answer for both; but where one gear has a greater
number of teetk, or differs in bevel from the one running
into it, then each of the pair of gears may require a differ-
ent cutter.
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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.

5

“ I « the diameter of pitch circle.

“ D “ ¢ whole diameter, Larger

“ N ¢ “ pumber of teeth. Wheel. These
“V o« « yelocity. wheels
“ @« diameter of pitch circle. (. run
“d “  whole diameter. Smaller | together.
“ n ¢ “ pumber of teeth. ‘Wheel.

“ov o veloclty. )

“ a ¢ distance between the centres of the two wheels.

“ b “ “ number of teeth in hoth wheels.

* t ¢ ¢ thickness of tooth or cutter on pltch' circle,

“ D" ¢ ¢« working depth of tooth,

“ £ ¢« ¢ amount added to depth of tooth for rounding
the corners and for clearance.

“ D"4f ¢ the whole depth of tooth. .

“m constant 3.1416.

“wpr circular pitch or the distance from the
centre of one tooth to the centre of the
next on the pitch circle.

The examples placed opposite the formulas on the two
pages following are for a single whecl of 12 pitch, 6.166 in.
or 6 2.12 in. dlameter &c., and in the case of the two.wheels
the larger has the same dimensions. The velocities are
respectively 1 and 2.
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FOR A SINGLE WHEEL.

FORMULAS. EXAMPLES. R
N+42 17242 242
= —— = —, Or r —— = 12
D 6.166 6 2-12
N T N
P=—=—=]2
D' 6
.
| DXN 6.166 X 72
. e— T e—
* N+2 242
‘N 7
D=—=—=86.
P 12
N=PD'=12X6="72

N=PD—2=12X6.166—2,0r12X62.2—2=73,

N42 7242

D=— " = — =6.166, or 6 212.
P 12
D= D'+—-—6+ ,or6+1w-6.16&
1.67 1.57
t=—=—=.130.
P 12
2 2
D'= — =t — =.166, or 2.12.
P 12
t 130
=—=—=.013.,
10 10
D"4 £ =.166 4 .013 = 179,
T 8416
P=— = — =.202
P. 12
T 8.1416

Pm—xx— =



FOR A PAIR OF WHEELS.

FORMULAS. + EXAMPLES. "
bPm=2aP=2x 45X 12=108.
bV 1008x%x1

==86.

v+V 3 4
ny 3 x 3

v 1
NV 72)(1

=173 .

bv 108 % 2

vtV 3
PV 12x6x1
= = e— zx 86,

PD’V 12x6x1
n - 36 -

2a(N+2) 2x45x%X (1242
I 108

2 2 2x 45X (36+4+2) . .
= a'(n-‘-)= ( + = 3.168.

=6.168,

v+V 3

=4.3.

2 2

16.

17.

18,

19.

20.

21.

26.

27,

28,
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PUBLICATIONS.
We issue the following copyrighted publications: -

TREATISE ON MILLING MACHINES.

This work describes the construction and use of Millin
Machines, as made by us. Fully illustrated. Sent by mai
on receipt of price. Cardboard, 50 cents.

CONSTRUCTION AND USE OF UNIVERSAL
GRINDING MACHINES.

Edition of rgor.

This work, recently revised, describes the construction and
use of Universal Grinding Machines, as made by us. Full
Lllustrated. Sent by mail on receipt of price. Cardboard,
25 cents.

USE OF No. 13 UNIVERSAL AND TOOL
GRINDING MACHINE.

This work describes the construction and use of the No.
13 Universal and Tool Grinding Machine, as made by us.
Fully illustrated. Price, Cardboard, 25 cents.

USE OF PI‘AIIlgd GRINDING MACHINES.

N ition of 1gor.
This work describes the construction and use of Plain
Grinding Machines, as made by us. Fully illustrated. Sent
by mail on receipt of price. Cardboard, 25 cents.

PRACTICAL TREATISE ON GEARING.
Edition of 1902.

This book, with its tables and illustrations, is written for
those in practical life, who wish to obtain practical explana-
tionsand directions in making Gear Wheels. Sentby mailon
receipt of price. Cloth, $1.00; Cardboard, 75 cents.

FORMULAS IN GEARING.
Edition of 1900.

This work supplements the ‘‘ Practical Treatise on Gear-
ing* and contains formulas for solving the problems that
occur in gearing. Sent by mail on receipt of price. Cloth,
8

HAND BOOK
FOR A.PPREN'{‘tICE]f) MACHINISTS.

. Edition of 1902.
This Wpek, illustrated, is for learners in the use of Machine
Too! present edition has been carefully revised and
’ > S8ent by mail on receipt of price. Cloth, 50 cents.




810

CAST IRON CORE BOXES
For Foundry Use.

1
k Length., >|

The advantages of the Cast Iron Core Boxes shown above
are readily appreciated by every foundryman. They make
solid cores, straight, round and true, are made as light as
possible, consistent with the hard usage to which such tools
are many times subjected, turned true and of standard
size. The tapers in ends of boxes are all standard and the
pins, for holding the halves in place, are of such form that
the box is easily parted and still held irmiy in place when
together. Each half of every box is plainly marked with
its size, so that any size desired can be picked out at a
glance.

PRICE,
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RUBBER TIPPED FOUNDRY
RAMMERS.

The Foundry Rammer, shown, has advantages over the
rammer usually employed in foundries, in that it does not
mar the pattern, whether it be of wood or metal and with it
the mould can be made as hard as with the ordinary ram.
mers.

The rubber tip is held in an iron holder by two pins and
can be replaced, when worn, by a new tip at a small expense
and with little trouble.

These rammers are made in two sizes.

The large size for general floor use, shown, is 3" wide,
7 3-8" long and holds a tip.3"” wide, 11-16” thick and 3 4” high.
It is provided with'a woocden handle and an iron butt about
3" in diameter. The handles are furnished in two lengths,
47" or 58" over all.

The small size is convenient for peening under large
moulds and working in small spaces, as corners etc.

It is similar-to the above, differing ‘only in size and in
the length of the ferrule. It is 2” wide, 2 3-4” long and holds
atip 2 3.16" wide, 11-16” thick and 3-4” high. It is provided
with a handle made of 5-8” round iron, screwed into the
holder, the length over all being 35 14",

Price, Large Rubber Tipped Foundry Rammers, complete,
each, $0 85; Rubber Tips, each, $0 15; in lots of not leas
than one dozen, $1 50 per dozen.

»Price, Small Rubber Tipped Foundry Rammers, complete,
each, $0 70; Rubber Tips, each, $0 12; in lots of not less
than one dozen, $1 20 per dozen.

o '
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IMPROVED HORSE CLIPPERS.

Price, 83 oc.
Sent by Mail on Roeeiyt of 83 5.
PRICES FOR BHARPENING AND REPAIRING. ~

nln Cllp pers, . . . . 806
ew o ncludin, shar{:enlng 110
New Bo m- Plate, including sha )enfng, . 18

1895 DESIGN HORSE CLIPPERS.

Price, $a 5.
Sent by Mail on Receipt of &2 so.
PRICES FOR SHARPENING AND REPAIRING.

8| ning Clippers, . . .
New Top-Plate, ncluding slmrPenlng . .
New Bottom- Plute, including sh 1pening, e e e

~o¥
8a8

If other parts are needed, they are charged extra.
Parties wishing to have Lligmpers repaired can send them
to us b& mall at less expense than b ex Tess.
Our Clipper plates cannot be agp other CU:
\ Welc:l()ﬁot be respo::silt;l’e ”t tﬁet‘? br:ilk in Trpen-
n ers are to returne m twenty..
g shoultr remitted for postage. v l'l
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Number,

00

0

1

9

| 3

Price,

$3 00

$3 00

$3 00

£3 50

| 400

Sent by mail on receipt of price and fifteen cents for postage.

- e me ®w 2w

Bent by mail on receipt of price and fifteen cents for postage.

*This Clipper is not made in the new way; but is the same in design as in

previous years, that design being satisfactory for so narrow a Clipper.
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YARN REELS.

FOR USE IN CONNECTION WITH

Roving Scales and Yarn Testers,

For Obtaining the Stretch, Strength and
Number of Cotton, Woolen,
and Worsted Yarns,

Price, $25 oo. .

The cut illustrates a Yarn Reel specially adapted for accu-
rate reeling of fine yarns.

The reel is 54 inches, or one and a half yards, in circum.
ference. The dial is graduated into 120 parts, indicating
the number of Snrds reeled from each spindle, The yarn

uides and spindles are kept in line with each other while

eeding 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 cor-
rect results as to streteh, strength and numbering. See our
{;rlnted tables for use in connection with this reel, for num.

ering cotton, linen, woolen and worsted yarns,

The bright spot on the web of the worm wheel is to show
when the zero upon the dial approaches the index point,
and thus assists the operator to stop promptly on the strik-
ing of the bell.

ade with four or seven spindles,
36 inch Reel carried in stock.
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ROVING OR YARN SCALES.

OLD STYLE.

No. g12. Price, $8 oco.

The beam is graduated into 100 parts, indicating grains.

Four weights, 100, 200, 400 and 800 grains, are furnished
with each scale. .

A table showing the weights of all numbers of yarn in
grains, a description of the scales and the uses to which it
can be applied, is furnished with each.

ROVING REEL
To Accompany the Roving and Yarn Scales.

Price, $14 oo, °

For recling small quantitics of roving, Arswing wnuit ;jurn
and also to determine the number of twiet dn yurn,
Circumference of large drum 1»”,
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IMPROVED

ROVING OR YARN SCALES.
For Accurate Weighing.

.
No. gro. Price, 810 oo.

These scales will weigh one pound by tenths of grains
or one seventy-thousandth part of one pound avoirdupois,
rendering them especially well adapted for usc 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 ete., for computation of large
quantities, or for postal scales. The finished parts are
nickel-plated and the stand japanned and ornamented. 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 bean “wing each divided into 10 parts.

(l)nze potx‘nd avoh:(‘lupois = ggoxt)) gﬂ‘t‘ins.

1:‘ “ .« ; 1750 “«
18 “« “ = 8§75 “
One ounce ¢ = 4375 ¢
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SAMPLE WEIGHING SCALES.

No. or1. Price, $10 oo.

These scales will weigh one pound by ten thousandths of
a pound. They are well adapted for weighing small arti-
cles, screws, samples of paper, color, drugs, &c., 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. Nine balancing
weights accompany the scales, viz.: One cach respectively
of 100, 200, 400, 800, 1000, 2000, 2000, 4000 ten thousandths, and
also one ounce weight for postage weighing.

7000 grains equal one pound atoirdupois.

One ten thousandth of a pound equals 7-10 of a grain.
156 14 ¢ o “ “ * 1.4 of an ounce,

312 1_2 “ " “ “ “ 1.2 ‘" “
Qe - L v L
2500 “ “ «  «  14o0f a pound.
m “ “ “ “" “ 1_2 “ “
7m “ " “ “ “ 8_4 “ “

‘We also make scales to weigh by the metric system to
1100 gramme. Weights, 1, 2, 5, 10, 20, 40, 60, 100, 100, and 200
grammes, \
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STANDARD CAST IRON
SURFACE PLATES.

We have in stock a variety of sizes, to which we frequently
make additions, all of which are uniform in style.

These plates are usually sold singly, not in pairs, as shown
in cut. Unless otherwise specifled, price is quoted for a single
plate, with box and cover.

Size. Welight. |PriceFach. Bize. Weight. |PriceRach.
815"x 4" 31bs.| 2 50 12"x 24" 1001bs.| #35 00
SQX'I'E 10 5 00 14 x14 22 00
4 XI5 20 725 14 x18 65 29 00
44 x 6 5 8 25 14 x21 95 85 00
5 x16 25 9 50 15 x 30 160 54 00
6 x 6 10 425 16 x 16 65 29 00
6 x12 20 8 50 16 x 48 380 99 00
6 x26 50 17 00 18 x 18 80 87 00
6 x50 120 37 00 18 x4 130 50 00
6 x18 30 15 00 18 x 36 280 66 00
7T x % 10 6 25 20 x 30 213 72 00
7 x10 15 8 00 22 x 80 1070 239 00.
8 x1I2 20 11 00 24 x4 200 68 00
9 x9 20 9 00 24 x 36 300 104 00
9 x4 30 14 00 24 x 48 45 140 00

10 x1I5 35 17 00 24 x 60 670 183 00
10 x30 100 36 00 30 x 36 480 181 00
12 x1I12 30 16 00 36 x 68 1023 300 00
12 x18 56 25 00
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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, ete.



TEST INDICATOR.

This Indicator is cs]l)eclully useful to those erecting or
inspecting machines, It is possible by its use to readily
determine the degree of inaccuracy of a plane surface on
the top, bottom or side of a plece of work or to easily
ascertain the amount of end movement, for example, of a
spindle or the extent to which a spindle runs out of true.

The upright post, or stand, may be clamped at any point
upon the base by the knurled” nut. The sleeve which
carries the arm may be fastened at any height on the
post or turned around the post to bring the arm on cither
side. The*arm turns in the sleeve and may be set at any
angle relative to the base or may be inverted 8o that the
])omt brought in contact with the work will be downward
nstead of the position shown.

The mevement of this point is magvoified a number of
times by the length of the index finger or lever and its
movements may be read upon the graduations shown,

The indexing ﬂnﬁgr may be adjusted and brought to zero
by the knurl headéd screw shown whatever may be the
position of the arm.

A split block and angular post is furnished with the.
indicator. PRV

.. The length of the base is 8”, the height of
* *he graduations read to thousandths of an

read to 1-50 m/m, ]

rice, 815 oo,
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DIAL TEST INDICATOR.

This Indicator is especiall{ serviceable to those erecting
or inspecting machines, as it is possible to readily determine
the degree of inaccuracy of a surface on the top, bottom or
side of a piece of work, to ascertain the amount of end
movement, for example, of a spindle, or the extent to which
a spindle or arbor runs out of true.

he upright post or stand can be clamped at any point
upon the base and the sleeve that carries the arm can be
clamped at any height on the post or turned around the
post to bring the arm on either side. The arm turns in the
sleeve and can be set at any angle relative to the hase or it
can be removed from the post and used independently, as
in the tool post of a lathe.

The movement of the point_that bears against the work is
magnified about 50 times and is indicated Dy the pointer on
- the dial, which is about 1 3.4” in diameter and plainly grad-
uated to read to thousandths of an inch. The upper end of
spindle is provided with jaws for measuring shecet metal
etc. The spindle has a movement of 1.2, |

Stops are furnished for use on the under side of the base
against perpendicular or angular surfaces.

The length of the base is 8” and the height of the post 9”.

Eaeh tool is neatly packed in a substantial box fitted for

ﬂe various parts when not in use.



MERCURY PLUMB BOBS.

These Plumb Bobs are made of solid
steel rod, bored out and fllled with mer-
cury, or quicksilver, which makes them
unusually heavy, in proportion to their
size, and the centre of gravity low. The
cut at the left shows the manner in which
these Plumb Bobs are constructed. The
comparatively small diameters allow them
to be used close to corners and
walls, and are not easily affected
' by draughts of air, as well as al-
§ lowing them to be carried or
: packed in small spaces.

The points are hardened, and the bodies
1 and points are ground. The Plumb Bobs
are nickel-plated, and each is furnished
with a bralded silk line. The 8} oz. can
easily be carried in the vest pocket.

No.798, 81.20z.,4” long, 1-2” diam., $1 00,

No.794, 6 “ 413 ¢« 58 ¢ 1 850
No. 795, 12 “ 588 ¢« 78 ¢ 3 00
No. 796, 16 “ 6 “ 1 .  50.

e




SHEET METAL GAUGE.

No. 742. Price, $10 00.

This Gauge will measure to 1.4” by thousandths of an
inch, ax}d is found a convenient and substantial tool for
Jewelers, Silversmiths, Shect Metal Rollers and Workers,
Rubber and Paper Manufacturers, Type Founders, etc.

The frame A is of cast iron, japanned, and supports the
measuring mechanism. The arm B is fastencd to the frame
and holds the measuring screw D and the ddjusting screw
C. The knurled thumb screw D i8 for operating the meas-
uring screw and the movable dial. The movable dial is of
German silver and the gmxiuatlons are read by means of the

if arm B. Provision is made for



STANDARD INTERNAL

AND EXTERNAL CYLINDRICAL
GAUGES.

INTERNAL,

EXTERNAL.

These Standard Internal Cylindrical Gauges,
or Plugs, and Standard External Cylindrical
Gauges, or Rings, are made in the most careful
manner, and furnish gauges for accurate meas-
urements. _

These Gauges are furnished singly, of any
desired size, and also in regular sets contain-
ing sizes from one-quarter inch to two inches,
inclusive, varying by sixteenths of an inch.

Metric Gauges are also carried in stock, in
gizes from 6 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.

Gauge Circular sent 0n application.
For Prices, see opposite page.



PRICES OF
STANDARD INTERNAL AND EXTERNAL
CYLINDRICAL GAUGES.
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STANDARD REFERENCE DISKS.

c
shw) ‘)‘racti('c.
ith bandles, they are used in place of Standard Cylindri-

cal Gauges, but are not recommended for constant use as
substitutes for these.

These Disks are of steel, hardened, and accurmelgt und.
A complete set consists of 45 disks, varying by 16ths of an
inch, from 1-4” to 3” diameter, and six handles.

8ize. Price. Bize. Price Size. Price. Size. Price.
*1.4" |$1 50 || 1" $1 10 || 1 11-16"|81 40 f§§ 2 7-16” |$1 80
#*5.16 | 15011116 110 || 13-4 140 212 18
3-8 9 [| 118 11011316 | 155 § 2 9-16 196
7-16 90 1316 | 110|178 155 258 19
1.2 100114 [ 110111516 155 f211-16 | 195
9.16 100151612512 1550234 210
5-8 100138 | 1252116 | 16521316 | 210
11-16 10 f1716] 125|218 165 7-8 2%
3-4 1051112 125 | 2316 165421516 | 225
1316 | 105(11¢16| 140 }f 214 166 2%
7-8 105( 158 140 || 2 5-16 180
15-16 106 2 3-8 1 80 —

PRICES OF HANDLES.

For 3-8"to 9-16” Digks, $0 65 | For 11-8"to 1 8-4" Digks, $0 8
For 5-8"to 1 1-16" Disks, 75| For 113-16"to 8" Disks, 90

Metric Gauges are also carried in stock, in sizes from 6 m/m
to 50 m/m, varying by 2 m/m; and 55 m/m to 100 m/m, vary-
ing by 5 m/m.

Special Sizes made to order.
Sizes marked * are furnished with Handles.
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STANDARD CALIPER GAUGES.

NAL,

These Gauges are hardened and ground accuratcly, onc
end for outside and the other for inside measurement. By
their use, mistakes in the setting of calipers and variations
in measurements by different workmen, will be in a great
measure avoided. Their form gives lightness and stremgth,
making them preferable to plugs and rings for frequent use.
As furnishing convenient and reliable standard sizes for
every day use in the workshop, they are of grecat advantage
and their use will contribute to uniformity in the production
of the working parts of machinery.
aThese Gauges are furnished separately of any desired
size to threeinches, Sizeslarger thanthree inches are made
in two parts for convenience in handling, They are also
supplied in sets ; each fullset, neatly arranged in a hox, con.
tains sizes from one-quarter inch to two and one-half inches
diameter, varying by sixteenths of aninch up to two inches
diameter and above that by eighths of an inch.



STANDARD
END MEASURING RODS.

WITH SPHERICAL ENDS.
English or Metric Measure.

The Standard End Measuring Rods
are made of steel, hardened on the
ends and accurately ground, so that
the ends are sections of true spheres
having diameters equal to those df the
length of the rods. These Rodscan be
used for measuving rings, cylinders
etc., sctting calipers, comparing
gauges or other work of like charac-
ter and are especially useful for
measuring parallel surfaces, as the
Spherical Ends will pass by such sur.
faces without cramping, as would
spheres of like diameters.

We furnish them in all lengths from
3" to 16", inclusive. The Rods from
3”to 6" are 3.8 in diameter and larger
than 6”, 1.2” in diameter.

" PRICE LIST.

Length. | Price. Length. Price.
3" $1 40 10” $ 80
4 160 n 300
5 180 12 320
6 200 13 340
7 220 14 360
S 2 40 15 3 80
9 2 60 16 400

All intermediate sizes furnished at
the price of the size next larger given
in the list.

Metric Sizes. Prices upon applica-
tion.
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STANDARD CALIPER GAUGES.
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LIMIT GAUGES.

INTERNAL
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LIMIT GAUGES.

The accurate production of duplicate parts, as required
in the economical manufacture of machinery, tools, instru-
ments etc. demands accurate Gauges and, in order to
secure the most cconomical production, Limit Gauges are
necessary to avoid time being wasted in finishing the work
unduly accurate and still leaving it so that two or more
parts when brought together \\ill fit sufliciently well to meet
re;uirements.

The advantages derived from the use of Limit Gauges
are being appreciated more and more, as, by their use, the
time consumed in testing and gauging is reduced to a mini
mum, and the duplication of parts is insured.

Our facilities in the Gauge department enable us to furnish
Gauges of any required form or degreé.of accuracy.

We are pleased to give the benefit of our extended expe-
rience in the use‘of these Gauges connected with the manu-
facture of machinery and tools and to assist in selecting the
Gauges best suited for any special work.

The cuts shown on opposite page represent the most com-
mon form of Internal and External Limit Gauges, such as
we have found well adapted for our work.

The two ends of Gauges of this type are of different shape.
The workman is thus enabled to easily and quickly distin-
quish the large from the small cnd without looking at the
sizes stamped upon the Gauge.

These Gauges are not only used as references for finishing
operations but are of great advantage in roughing work for
finishing. When used in this way the same amount of stock
is left on each piece, thus enabling the operator, who finishes
the pieces, to work to better advantage than if they were of
various sizes,

Prices are quoted on Limit or Special Gauges of all descrip-
tions when specifications, drawings or samples of work are
sent. ’

The degree of accuracy required should be plainly stated
in thousandths or fractions of a thousandth of an inch.
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GROUND FLAT STOCK.

This Stock 18 of service not only in tool work for making
flat gauges, test tools, * jig work,” etc., but in all work re-
quiring steel of a definite thickness.

This steel 18 of first quality, cut the length of the sheet,
annealed, and ground to within a limit of .001” of the given

thickness.
PRICES.
8ize in Inches. Prr:’o:n%o.r Size in Inches. P;'::&f
1-16 3-16
2 x 18 x 1-16 $0 80 2 x 18 x 8-16 $0 45
212x18x 116 0 80 212x18x8.16 045
8 x 18 x 1-16 0 80 3 x 18 x 8-16 045
8312x18x1.16 0 80 312x18x8.16 045
4 x18x 116 080 4 x 18 x 3-16 0 45
3-32 7-32
2 x 18 x 8.32 065 2 x 18 x 7-82 0 45
2 1.2 x 18 x 8-82 065 2 1.2 x 18 x 782 045
8 x 18 x 332 0 656 3 x 18 x 782 0 45
8 1.2 x18 x 8-32 065 312x18x7382 0 45
4 x 18 x 332 065 4 x 18 x 7-82 045
1-8 1-4
2 x18x18 0 50 2 x18x14 040
212x18x18 0 50 212x18x 14 040
] x18x 18 0 50 3 x18x14 040
812x18x18 0 50 812x18x 14 040
4 x18x 18 0 50 4 x18x 14 040
§-32
2 X 18 x 532 0 50
2 12 x 18 x 532 0 50
8 x 13 x 532 0 50
8 1.2 x 18 x 5-32 0 50
4 X 18 x 5-32 050

Other sizes furnished to order.

Prices upon application.
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MICROMETER CALIPERS.

Micrometer calipers form convenient and accurate instru-
ments for fine external measurements. They are made in
different sizes and styles to measure all sizes to twenty-four
inches. They are graduated to read to thousandths of an
inch, but one-balf and one-quarter thousandths are readily
estimated. Some of the calipers have vernicrs by which sizes
can be obtained to ten-thousandths. We also furnish some
of these instrumepts to read to hundredths of a millimetre
instead of to thousandths of an inch.

The gauge screws, except in Calipers Nos. 1 and 71, are
encased and protected from dirt and liability to injury. The
parts most subject to wear are hardened and means of adjust-
ment are provided to compensate for wear of the screw or
nut. The decimal equivalents stamped on the frame are
very convenient and render possible the immediate expres.
sion of readings in eighths, sixteenths, thirty-seeonds and
sixty-fourths of an inch. When graduated to read to hun-
dredths of a millimetre, the tables of decimal equivalents are
omitted. .

The chief mechanical principle embodied in the construc-
tion is that of a screw free to move in a fixed nut. An open-
ing, to receive the work to be measured, is afforded by the
backward movementof the screw and the size of the opening
is indicated by the graduations.

The pitch of the screw c, is forty to the inch. The gradu-
ation of the hub, @, in a line parallel to the axis of the serew,
is forty to the inch and is figured 0, 1, 2, etc., every fourth
division. As the graduation conforms to the pitch of the
screw, each division equals the longitudinal distance tra.
versed Dy the screw in one complete rotation and shows
that the caliper has been opened one-fortieth or .025 of an
inch. The beveled edge of the thimble, D, is graduated
into twenty-five parts and figured every fifth division, 0, 5
10, 15,20. Each division, when passing the line of gradua:
tions on the hub, indicates that the screw has made one
twenty-ifth of a turn and the opening of the caliper

increased one twenty-fifth of onc-fortieth, or one thousandth
of an'inch.
Hence, to read the caliper,
sions visible on the scale of th
the number of divisions on the
to the line coincident with the
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MICROMETER CALIPER No. 1.

(Pocket Sheet Metal Gauge.)
Price, $4 oo. In Morocco Case, $4 so.

NS
(] 1.\\\\\\\\-%2.\_

This Caliper is shown
full size and measures
all sizes lcss than threc-
tenths of an inch by
thousandths of an inch.

MICROMETER CALIPER No. 2.

English or Metric Measure.
Price, 84 s50. With Ratchet Stop, 85 oo.
Morocco Case, 8o so.

MICROMETER CALIPER No. 3.

Price, 85 s0. With Ratchet Stop, $6 oo.
Morocco Case, $o so.
This Caliper differs from Micrometer Caliper No. 2, Eng-

lish, only in being graduated to read to ten-thousandths, as
well as thousandths of an inch,
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RATCHET STOP
FOR MICROMETER CALIPERS.

- -



MICROMETER CALIPER No. 4-A.
English or Metric Measure.

Price, 84 0.  With Ratchet Stop, $5 oo.
Morooco Case, $o so.

Patented December 30, 1902.

dle and the edges of
the measuring surfaces are left square. Each Caliper is
provided with a clamp ring which clamps the spindle and
preserves the setting.
This Caliper is also made to measure all sizes less than
thirteen millimetres by hundredths of a millimetre. When
80 made the table of decimal equivalents is omitted.

MICROMETER CALIPER No. 5.

Price, 85 so. With Ratchet Stop, $6 oo.
Morocco Case, 3o so.

This Caliper differs from Micrometer Caliper No. 4, Eng-
lish, only in being graduated to read to ten.thousandths, as
well as thousandths of an inch.



887

MICROMETER CALIPER No. 5-A.

Price, 85 so. With Ratchet Stop, $6 oo.
Morocco Case, $o so.
}’aﬁenwd December 30, 1902.

This Caliper differs from Micrometer Caliper No. 5 only
in having a clamp ring which clamps the spindle and pre.
serves the setting.

MICROMETER CALIPER No. 6.

For Electricians.
Price, $5 s0.  With Ratchet Stop, $6 co. -
Morocco Case, $o s0.

Crae e e 1

210U VU v ey sssmass s’y
are stamped on one side of the fram d the circular mils
of the same sizc on the other.

Three formulas are stamped on the thimble: one for the
weight, length in feet and diameter heing known; one for
length in feet, weight and diameter being known; and one
for resistance of commercial copper wire, in ohms per hun.
dred feet at 75° F., length and diameter being known,

MICROMETER CALIPER No. 7.

For Electricians.
Price, $5 s0.  With Ratchet Stop, $6 oo.
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MICROMETER CALIPER No. 8.

English or Metric Measure.
Price, 85 so. With Ratchet Stop, $6 oo.

Waransn Maea R en
cc. 30, 1902,

¢ and measures
thousandths of
the measuring
le threaded nut
friction by bind-
ingle, thus obvi.

th a ¢lamp ring
d preserves the

to measure all
millimetres by
When s0 made,
its 18 omitted.
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MICROMETER CALIPER No. 10.

Price, 86 so. With Ratchet Stop, $7 oo.
Morocco Case, $o s0.
Patented July 28, 1891, and December 30, 1902,

This Caliper differs from Micrometer Caliper No. ], only
in being graduated to read to ten-thousandths of an inch by
a Vernier on the front of the barrel.

Every Caliper is provided with a clamp ring which clampg
the spindle and preserves the setting.

MICROMETER CALIPER No. 14.

For Measuring the Thickness of Tubing.
Price, 84 50. With Ratchet Stop, $5 oo.
Morocco Case, $o so.

This Caliper, shown full size, is designed especially to
meet the demand for an instrument to measure accurately
the thickness of tubing and is well adapted for use in Tube

“’orks, Boiler Shops, Bicycle Manufactories ctc.

It will mmeasure the thickness of tubing from 5-16” inside
diameter upward by 1.1000 of an inch,

The anvil, or fixed measuring point, 18 rounded on the end
so that it touches at only one point on the inside of the tube
and, the end of the movable spindle being flat, touches at
only one point on the outside, thus giving the exact thickness
of the tube, -

kN
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MICROMETER CALIPER No. 15.
English or Metric Measure.

t Stop, 85 so.
so.

11 size in cut,

than an inch

e to measure
e millimetres
tre. When so
equivalents is
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MICROMETER CALIPER No. 16.

Price, $6 oo. With Ratchet Stop, $6 so.
Morocco Case, $o so.
This Caliper differs from Micrometer Calipcr No. 15, Eng

lish, only in being graduated to read to ten-thousandths as
well as thousandths of an inch.

MICROMETER CALIPER No. 17.

English or Metric Measure.
Price, $5 so. With Ratchet Stop, $6 oo.
Morocco Case, $o so.

This Caliper differs from Micrometer Caliper No. 15, only
in having a Clamp Screw which clamps the spindle and
preserves the setting.

Wooden Handle. This Caliper is furnished, when desired,
with a wooden handle attached to the how. The handle is
about 2 34” long. The Clamp Screw is provided with wings
instead of a knurled head. Price, $1 50, inaddition to prices
given above.

MICROMETER CALIPER No. 18.

Price, $6 s0. With Ratchet Stop, $7 oo.
Morocco Case, $o s0.

This Caliper differs from Micrometer Caliper No. 17, Eng-
lish, only in being graduated to read to ten-thousandths as
well as thousandths of an inch.

SOFT LEATHER
CASES FOR MICROMETER CALIPERS.
Price, e o o o 15Cents.

These cases are convenient for those who wish to carry a
Micrometer Caliper in the pocket.
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CALIPER

Measure.

shet Stop, 85 so.
0 so.

1 size in cut and
an inch by thou.
rend of the frame
uring spindle, and
surfaces are not

ser is also made to
aetre.

-

JROMETER
'ER No. 20.

Price, $6 oo. With Ratchet Stop. $6 so0.
Morocco Case, $o so.

This Caliper differs from Micrometer Cpli{)cr No. 19, Eng-
lish, only in beingigmdunted to read to ten-thousandths, as
well as to thousandths of an inch.
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MICROMETER CALIPER No. 21
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MICROMETER CALIPER No. 22.
English or Metric Measure.

Price, 85 so. With Ratchet Stop, $6 oo.
Morocco Case, 8o so.

This Culiper differs from Micrometer
Caliper No. 19, only in having a Clamp
Screw, which c¢famps the spindle and
preserves the setting.

1 Inch
MICROMETER HEADS.

English or Metric Measure.

Graduated to read to thousandths of an
inch,

Price, 83 s50.
With Ratchet Stop, 84 oo.

Graduated to read to thousandths and
ten-thousandths of an inch.
Price, 84 so.
With Ratchet Stop, $5 oo.

These Micrometer Heads are readily
attached to machines or tools, when fine
adjustments are required?

Length, from lower end of barrel to
shoulder, 3-4”; diameter, 3-8".

Metric Measure. This head is also fur-
nished to read to hundredths of a milli-
metre.
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MICROMETER CALIPER No. 23.

- @+ 8. STANDARD GAUGE FOR SHEET AND -
PLATE IRON AND STEEL.

Price, 8500,  With Ratchet Stop, 85 so.

ize in cut, and is
iofsheetorplate
square foot. It
than 0000000,
of the divisions
ounce and each
1ces.

nts stamped on
» gauge number
» quickly deter-
square foot has

rcular sent om
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MICROMETER CALIPER No. 30.
English or Metric Measure.
Price, 88 co. With Ratchet Stop, 88 so.
Morocco Case, $o 7s.
Patented August 16, 1887,

This Caliper measures all sizes less than two inches by
thousandths of an fnch. The edges of the measuring sur.
faces are not beveled but left square,

‘This Caliper 18 also made to mensure all sizes less than
fifty wmillimetres by hundredths of a millimetre. When so
made the table of dectmal equivalents is omitted.

MICROMETER CALIPER No. 31.

English or Metric Measure.
Price, $8 so. With Ratchet Stop, $9 co.
Morocco Case, $o 7s.

Patented August 16, 1887,

This Caliper differs from Micrometer Cali?er No. 30, only
in having n Clamp Screw which chinps the spindle and
preserves the setiing.

MICROMETER CALIPER No. 32.

Price, 89 oo. With Ratchet Stop, $9 so.
Morocco Case, $o 75.
P’atented August 16, 1887,

This Caliper differs from Micrometer Caliper No. 30, only
in being graduated te read to ten-thousandths as well as
thousandths of aninch,

MICROMETER CALIPER No. 33.

Price, $9 s50. With Ratchet Stop, $10 oco.
Morocco Case, 8o 75.
Patented August 16, 1887.

This Caliper differs from Micrometer Caliper No. 32, onl,
in having & Clamp Screw which clamps the spindle an
preserves the setting.

A Standard Gauge, to be used in adjusting the Caliper, is
sent with each one of the above.



847

'8¢ ‘ON WHAAITVO WALANOUOIN



348

MICROMETER CALIPER No. 38.
English or Metric Measure.

Price, 86 oo. With Ratchet Stop, 86 so.
Morocco Case, $0 75.

This Caliper 1s shown nearly full siz¢ and measurcs all
sizes nbove one inch und less than two inches by thou-
sundths of an inch.

The outer end of the frame I8 the same size as the meas.
uring spindie and the cdges of the meusuring surfaces are
not beveled but are left square. 1t gauges under a shoulder
or measures 1 small projection on a plain surface.

This Caliper 18 also made to mensure all sizes between
twenty-five and fifty millimetres by hundredths of a milli-
nu-;.n-.l When so made, the table of decimal equivalents is
omitted,

MICROMETER CALIPER No. 39.
English or Metric Measure.
Price, $6 so. With Ratchet Stop, $7 oo.
Morocco Case, 8o 75.

This Caliper differs from Micrometer Caliper No. 38, only
in having & Clamp S8crew which clamps the spindle and
preserves the setting, )

MICROMETER CALIPER No. 40.

Price, $7 oo. With Ratchet Stop, $7 so.
Morocco Case, 8o 75.
This Caliper differs from Micrometer Caliper No, 3%,

English measure, only in bcins graduated to 1cad to ten-
thousandths as well as thousandths of aninch. -

MICROMETER CALIPER No. 41.

Price, $7 s0. With Ratchet Stop, $8 oo.
Morocco Case, $o 75.
This Caliper differs from Micrometer Caliper No. 40, only

in having a Glamp Screw which clamps the spindle and
preserves the setting,

A Standard Gauge, to be used in adjusting the Cali i
sent with each onegof the above. ! & aliper, is
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MICROMETER CALIPER No. 45.

English or Metric Measure.
Price, 88 oo. With Ratchet Stop, $8 so.
Morocco Case, 8o 7s.
Patented Aug. 16, 1887; July 29, 1890; Dec. 30, 1902,

Thias Caliper 18 sRhown nearly full gize and measures all
sizen less than two inches by thousandths of an inch. Itis
similar in general design o the Nos. 8 and 10, This Caliper
15 nlso made to measure all sizes less than fifty millimetres
by hundredths of a millimetre. . When 80 made, the table
ot decimal equivalents is omitted.

Every Caliper i8 provided with a clamp ring whica clamps
the spindle and preserves the setting.

" MICROMETER CALIPER No. 46.

Price, 89 oo. ‘With Ratchet Stop, $9 so.
Morocco Case, $o 7s.
Patented Aug. 16, 1887; July 2, 180; Dee. 30, 1902,
This Caliper differs from Micrometer Caliper No. 45,
English measure, only in being graduated to read to ten.
thousandths as well as thousandths of an lach,

MICROMETER CALIPER No. 47,

English or Metric Measure.
Price, $6 oo, With Ratchet Stop, $6 so.
Morocco Case, 30 75.

Patented July 29, 1390; Dec. 30, 1902,

This Caliper, similar in general design to No. 8, mcasures
all sizes above one inch and less than two inches, by thou-
sandths of an ineh. The outer endof the frame is the same:
size as the measuring spindle and the edges of the mcas-
uring surfaces are left square.

Every Caliper is provided with a clamp ring which clamps
the erindlc and preserves the setting.

This Caliperis also made to measurcall sizes above 25 and
lessthan 50 millimetres by hundredths of a millimetre. When
80 made, the table of decimal equivalents is omitted.

MICROMETER CALIPER No. 48,

Price, $7 oo. With Ratchet Stop, $7 s0.

Patente

This Caliper difl
English measure, ¢
thousandths as well

A Standard Gaug
sent with each of tl
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MICROMETER CALIPER No. 50

English or Metric Measure.

Price, 87 oo. With Ratchet Stop, 87 so.
Morocco Case, 81 oo.

This Caliper,
shown two-thirda
size, measures all
sizes above two
inches and less
than three inches
by thousandths of
aninch.

It i8 also made
to measure all
sizes above fifty
miilimetres and
less than seventy-
five millimetres
by hundredths of
a millimetre.

MICROMETER

CALIPER No. 52.

English or Metric Measure.
Price, $7 s0. With Ratchet Stop, $8 co. Morocco Case, 8z co.
Patented July 29, 1890; Dec. 30, 1902.

This Caliper differs from Micrometer Caliper No. 50, on.y
in having a clamp ring by which the measuring splndfecan
be held in any desired position.

A Standard Gauge, to be used in adjusting tha Csdicate
furnished with each of the above,
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MICROMETER CALIPER No. 55.
English or Metric Measure.

Price, witll Standards, 814 co.  With Ratchet Stop, $14 so.
Price, without Standards, 810 co. With Ratchet Stop, $10 so.

This Micrometer Caliper is shown about one-half size.

It measures all sizes from 3” to 6" in length and 6" in
diameter by tHousandths of an inch, but one-half and one-
quarter thousandths are casily estimated.

Three anvils are furnished; the long anvil measures from
3" to 4", the intermediate from 4" to 5", and the short one
from 5* to 6*.

Ench anvil is provided with separate means of adjust-
ment for wear. The{ are easily and quickly inserted in
the frame, and are held solidly to their bearings by a
knurled nut.

Means of adjustment for the measuring screw are also
provided.

This Caliper i8 nlso made to measure all sizes above 78
and less than 160 millimetres by hundredths of a millimetre.

Standards.

A set of three Standards is furnished when desired.
Price, per Set, $4 oo.

MICROMETER CALIPER No. 57.

English or Metric Measure.

Price, with Standards, $30 co. With Ratchet Stop, $30 so.
Price, without Standards, $a0 co. With Ratchet Stop, $a0 so.

This Callpg differs from Micrometer Caliper No. 55 onl);
in that it medsures all sizes from 6” to 12” in length and
in diameter by thousandths of an inch.

Six anvils, or mensurln{z Points, are furnished; and meas-
ure respectlvely, 11”7 to 12", 10" to 117, 9" to 10", 8" to 9", 7"
to 8” and 6" to 7".

P Each anvil is provided with separate means of adjustment
or wear.

This Caliper ig also made to measure all sizes above 150
and less than 300 millimetres by hundredths of a millimetre,

> Standards.
A set of six Standards is furnished when desired,
Price, per Set, $10 oo.

A set of Standards, used in adjusting the Cali 18 sent
with each of the above unless otherwisg ordered.per ’
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MICROMETER CALIPER No. 64.

Bnglish or Metric Measure. Price, $35 oo.

This Callper, similar in design to Micrometer Caliper No.
60, Is made to measure all sizes to twelve inches in length
and six inches in diameter by thousandths of an inch.

MICROMETER CALIPER No. 68.
Bnglish or Metric Measure. Price, 845 oo.

This Caliper, rimilar in tlcslrn to Micrometer Caliper No.
60, 18 made to measure ull slzes to twenty-four inches in

lq-mlnh and wix inches in diameter by thousandths of an
inch,

PAPER GAUGE
MICROMETER CALIPER No. 70.
English or Metric Measure.
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PAPER GAUGE

MICROMETER CALIPER No. 71.
English Measure.

Price, 85 oo. In Morocco Case, 85 so.

This Paper Gauge Micrometer Caliper, or
Micrometer Caliper with Large Measuring Sur-
faces, shown full size in cut, is particularly
well adapted for carrying in the pocket. It
measures all sizes less than one-quarter inch
by thousandths of an inch.

In measuring the thickness of paper, card-
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.

MICROMETER CALIPER No. 74.




MICROMETER CALIPER No. 75.

English or Metric Measure.
Price, in Cherry Case, 815 oo.

This Caliper 18 shown half size in cut and measures all
sizes less than one-half inch by ten-thousandths of an inch.
The measurements can be read directly from the barrel;
the screw has fifty threads and the barrel is divided into
two hundred equal parts.

This 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.

This Caliper is nlso made to measure all sizes less than
thirteen millimetres by hundredths of a millimetre.
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MICROMETER CALIPERS

Nos. 83, 84, 85 and 86.
ENGLISH OR METRIC MEASURE.

« No. B%ﬁ”lzagge:ﬁz” tg_' ;:’kbx

thousandths of an lnch.
~+~“et Stop $6

aliper,

1sandths of an mch.
2t Stop, $

aliper, $z 15.
1sandths oi an inch,
’t Stop, 87 75.
aliper, &z 35.
1sandths of an inch.
:t Stop, $8 so
uiper,_$1 so.
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SCREW THREAD

MICROMETER CALIPERS.

1-2 inch, Price, $7 00.

-
No. 690, Range 48 Pitch to 64 Pitch.
V Threads only.

1 inch, Price, $7 50.

No. 691, Range 8 Pitch to 13 Pitch.

No. 693, Range 14 Pitch to 20 Pitch.
V or U. S. Standard Threads.

No. 693, Range 23 Pitch to 30 Pitch.
V Threads only.

No. 694, Range 32 Pitch to 40 Pitch.
V Threads only.

2 inch, Price, $9 00.
No. 695, Range 4 1-2 Pitch to 7 Pitch.
V or U. S. Standard Threads.

OTHER RANGES OR STANDARDS MADE TO ORDER.
Prices on Application.
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SCREW THREAD MICROMETER
CALIPER.

This Caliper is intended for the accurate measurement of
V threads on screws, standard screws, taps, thread gauges
etc., by measuring the actual thread.

The distinctive feature in the construction of this Caliper
is that the end of the movable spindle is nted and the
fixed end or ‘“anvil” is V shaped. Epough i3 taken from
the end of the point and the bottom of the V {x carried
down low enough, 8o that they will not rest on the bottom
or top of the thread to be measured bhut on the cut aurfare,
As the thread itself is measured, it will be seen that the
actual outside diamcter of the piece does nut enter into
consideration.

As we measure one-half of the deptb of the thread from
the top, on each side, the diameter of the thread a- ind).
cated the Caliper, or the pitch diameter, is the full size
of the thread less the depth of one thread.

This depth may he found as follows :

Depth of V  threads =.%#4 - number of threads to 17,
“ ““ U' s. Std‘ “ — ‘;‘1‘6_-’_ [ 23 - s
“ “ wl.lt“’onh “ = .u - " " 4 "

As the U. S. standard thread is flatted L& of jts own
depth on top, it follows that the pitch diameter of the t,re: 4
is increased 1-8 on each side, equaling 14 of the wiwle
depth and instead of the copstant 44 we use the coniant
.6495, which is 3-4 of .£66.

‘When the point and anvil are n contuct the O represeits
a line drawn through the plune A B

— 3

<

and if the caliper is opened, say to .50, it represente the
distance of the two planes 500" apart.

While the movable point measures al) pitches. the fixed
“anvil” is limited in it8 capacity, for §1 wude Jargze enough
to measure a 4 pitch thread it would Le 100 wide st the wp
to measure a pitch thread and if wide W nessure w24
pitch thread it would be 80 gmall that the thyead would Lot
obtain a proper bearing fn the anvil. Thus cuch caliperis
limited in the range ot threads that the anvil cau meirure
and in making inquiries, or giving orders, it customers will
give information as to the range of threads that they wish
to measure, we will advise a8 w the caliper or calipers hest
suited to measure that range.




Micrometer Oaliper.

864

TABLE

FOR USE IN CONNECTION WITH
Brown & Sharpe Mfg. Co.’s S8crew Thread

Diam. ; Pltch,

CEPREsELES2RREESSR ‘ =

28

READING OF CALIPER

3
For “V* Threads=D —"P

| Cutiper
| Reading.
.,
p-tit
P

-

<y’ THREADS.

Dhm.' Plich. | goaer,

» P [p—i86 [ .2ES
1.4 24 22139 | .0301
1.4 20 2067 (433
5-16 20 2692 0433
5.16 13 2644 0481
3.8 13 3269 ,0481
38 16 3209 0541
7-16 16 3834 | 0541
716 14 3756 | 0619
1.2 14 4381 0619
12 13 A334 0666
12 12 4278 | 0722
916 14 5006 .0619
916 12 4908 0722
5-8 11 5463 | 0787
5-8 10 5384 0866

11.16 10 .6009 | .0866
34 10 6634 0866
78 9 7788 0962

1 8 8918 | .1082

1138 8 1.0168 | .1082

114 1 1.1263 | .1237

112 6 1.3557 | 1443

As there i8 no standard of diameter for the finer pitches,
the columns for diameter and caliper reading are left blank,

The column on the right gives the number to be su
from the diameter to obtain the caliper reading.

btracted
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TABLE

FOR USE IN CONNECTION WITH

Brown & Sharpe Mfg. Co.’s Screw Thread
Micrometer Caliper.

READING OF CALIPER
For U. S. Threads=D —22% !

U. S. STANDARD THREADS.
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INSIDE MICROMETER GAUGE.
English or Metric Measure.

No. 799.

Price, in Morocco Case, $4 oo

The Inside Micrometer Gauge, shown about two-thirds
size in cut, 18 designed for making internal measurements,
as in measuring rings, cylinders, setting calipers, compar-
ing gauges, and work of & similar character. Itisalso well
adapted for measuring parallel surfaces.

The Gauge consists of a holder provided with a microme-
ter screw and thimble. The screw has a movement of 1.2";
and, by the use of the extension rods furnished, measure-
ments from 3" to 6" can be made by thousandths of an inch.

The extension rods vary by 1.2, and each rod is provided
with an adjusting nutanda check-nut, which areset to obtain -
the proper measurement of the given rod, and should be
adjusted only when the point of that rod has become worn.

Provision is made for adjustment to compensate for wear
of the screw and measuring surfaces. The measuring sur-
faces are hardened.

Metric Measure. This Inside Micrometer Gauge 18 also
made to measure all distances from 70 m/m to 190 m/m by
bhundredths of a millimetre.

\

< il
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MICROMETER DEPTH GAUGES.
English or Metric Measure.

No. 8t0. 2" Base. Price, 8¢ so. In Morocco Case, 85 oo.
No. 812, 4" Base. Price, 85 co. In Morocco Case, 85 so.

Patented Jan, 11, 18988,

The Micrometer Depth Gauge
shown in cut, will measure
all distance s to 212" by .001”.

The screw has & movement
of 1.2", The rod is graduated
in 1.2". The graduations are
of such a form and depth that
the clamping fingers, at end of
gauge, spring in, allowing the
1-2” adjustments of the rod
to be quickly and positively
made.

The bascisabout 7-16” thick,

= and, together with the point
of the rod, 18 hardened.

This Depth Gauge 18 also
made to measure all distances
to 63 m/m by hundredths of
a millimetre.
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DECIMAL EQUIVALENTS
OF PARTS OF AN INCH.
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TABLE OF DECIMAL EQUIVALENTS
OF MILLIMETRES
AND FRACTIONS OF MILLIMETRES.

mm. luches. | mm. Toches. | mm. Incbes. | mm. Inches.
tho =.00089|,%% =.01299 il =.02520 %55 =.08740
§5 =.00079 | Y =.01339 | 88 =.02559 | 2% =.08780
185 =.00118 | iy =.01878| 58 =.02598 | °% —.03819
= o —oms
180 =. 1'o's =- =. =.
186 =.00286 %3 = 01496 8% =.02717| 1 —.03987
18y =.00276| %% =.01585 |70, =.02756 | 2 —.07874
1B, =.00815| 4% =.01575 | )y =.02795| 8 —=.11811
180 =.00354 | 4} =.01614| JA; =.02885| 4 —. 15748
105 =.00394 | 42 = 01654 |y =.02874| 5 —.19685.
ity = 00433 |47 =.01693 iy =.02013| 6 =.23629
s =.00472 | A4 =.01732 15 =:02058 | 7 =.27569
Vilp =-00512 |4y =.01772 | /s =.02002| 8 =.81406
vy =-0051 | ; =.01811|7J; =.08032| 9 —.85483
Yo =.00591 |47 =.01850 | %8 =.03071 | 10 —.89370
1y =.00830 | A% =.01800 |78 =.08110 | 11 =.43807
Pl =-00069 |49 =.01920 | #; =.03150 | 13 = 47244
Ty =-00700 |/ =.01960 | #y =.08189 | 18 — 51181
Y5 =.00748 |1’y =.02008 | £2; =.03228| 14 —.55118
05 =.00787 | ity =.02047 | A3 =.03268 | 15 =.59055
Fo's =.00827 | 5% =.02087 | A4 =.03807| 16 —.620923
iy =.00866 | #%; =.02126| 5% —.03846 | 17 —.66929
74 =000 143 = oa20s % — 0a4s0| 10  7da0s
00 —- 100 —- =. =.
Y5 =.00984 | BT =.02244 | 55 =.03465 | 20 =.78740
Ty =.01024 |58 =.02288 | 8% =.08504 | 21 =.82677
Yolp =.01063 | £7; =.02323 | 9 =.03543 | 23 =—.86614
Y5 =.01102 | £ =.02362 | 24 =.08583 | 23 =.90551
Ty =.01142 | 81 = 02402 | %% =.03622 | 24 —.04488
Fo’s =.01181 | 82 — 02441 | &% =.03661] 25 —.98425
‘,:g;: f.gggg s =.02480 | %4 =.03701 | 26 =1.02863
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FRENCH OR METRIC MEASURES.

The metric unit of length is the metre = 89.37 inches.

The metric unit of weight is the gram = 15.432 grains.

The following prefixes are used for sub-divisions and
muitiples: Milli =, Centi = 1}, Decl =y, Deca=10,
Hecto = 100, Kilo = 1000, Myria = 10,000,

French and British (and American) Equiva-
lent Measures.

MEASURES OF LENGTH.

" FRENCH. BRITISH AND U. 8.
1 metre = 89.37 inches, or 3.28083 feet, 1.08361 yds.
8048 metre = 1 foot.

1 centimetre = 397 inch.
2.54 centimetres = 11inch.
1 millimetre == ..03937 inch, or nearly 1-25 inch.
25.4 millimetres = 1inch,
1 kilometre = 1093.61 yards, or 0.62137 mile.
OF WEIGHT.
FRENCH, BRITISH AND U. 8.
1 gramme = 15.432 grains.
0648 gramme = 1lgrain,
28.35 gramme = 1ounce avoirdupois.
1 kilogramme = 2.2046 pounds.
4536 kilogramme
1 tonne or metric
1000 kilogrammes
1.016 metric tons
1016 kilogrammes
FRENCH.

1litre (=1 cubie

28,317 litres
4.548 litres
8.785 litres
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DESCRIPTION OF THE VERNIER
' AND ITS USE.

On 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 }nto four parts, making
forty divisions to the inchY On the sliding jaw is
a line of division (called a Vernier, from the in-
ventor’s name) of twenty-five parts, numbered 0,
5, 10, 15, 2), 25, The twenty-five pars on the
Vernier correspond, in extreme length, with
twenty-four parts or twenty-four fortieths of the
bar,) consequently each division on the Vernier is
smaller than each division on the bar by one thous-
andth part of an inch. If the sliding jaw of the
Caliper is pushed up to the other, so that the line
marked 0 on the Vernier corresponds with that
marked 0 on the bar, then the two next lines to
the right will differ from each other by one thous-
andth of an inch and so the difference will continue
to increase, one thousandth of an inch for each
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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 thebar. Now count upon the Vernier
the number of divisions, until one is found which
coincides with 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 thous-
andths (.025). Referring to the cut on preceding
page, it will be seen that the jaw is open two-tenths
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VERNIER CALIPERS.
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GEAR TOOTH CALIPER.

Trnmlich Aav Wadwia Wac ceaea

This Caliper is for the purpose of accurately
measuring the distance from top to pitch line,
and thickness at pitch line of gear teeth.

It will measure all pitches from 20 diametral
to 2 diametral.

The sliding jaw moves upon a bar graduated
to read, by means of a Vernier, to thousandths
of an inch. A tongue,
with the jaws, isgradua

Both thesliding jaw a
with adjusting screws.

Metric Measure. T
uated to read to 1-50tl
measures all pitches fro
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UNIVERSAL DEPTH GAUGE.

No. 711, English Measure.
No. 712, Metric Measure.




SPRING
DEPTH GAUGES.

No. 713. 2" Base. Price, 81 s0.
No. 717. 4" Base. Price, $2 0o.

The cut shows the bead of the
Depth Gauge together with a por.
tion of the barrel and rod. It will
measure to 8” in depth.

The basc 18 about 7-16” wide and
the rod ahout 1.8" in diameter.

A spiral spring in the barrel
forces the ror? against the bottom
of the hole or recess to be meas-
ured and by use of the clamp
screw the rodis securely lockedin
position.

The base and lower end of the
rod are both hardened.

SPRING
DEPTH GAUGE.
With Friction.

No. 7a5. 3"Base. Price, $a 25.

This Gauge differs from No. 718
only in that the rod is held by a
friction clutch that is free to move
under pressure of the spiral

spring and enables approximate
settings to be quickly made.




381

6 Inch Rule
DEPTH GAUGE.

Price, $1 25.

The above is a full sized cut of the head and a
portion of the blade of a 6” Rule Depth Gtange.

The head can be conveniently held. It is
made of steel 1-8” thick, hardened.

The blade is a 6” narrow tempered steel rule

The blade sent with the gauge is divided into
64ths and 100ths of inches. -

Will furnish, if desired, blades divided into
32nds and 64ths, or 50ths and 100ths of inches.

This Depth Gauge is also turnished with n
blade 15 ¢/m long, gradnated on one eornar teo
1-5 m/mn and on the other corner to 1 m/m.
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“BROWN & SHARPE”
SPRING DIVIDERS.

With Spring Nut.

No. Bize. Prioe.
948 212" 8115
950 8 115
62 4 140
054 b 140.
956 6 17

No. Rize.
049 212"
951 8

963 4

0965 5

957 6

The Spring Nut 18 a Spring Chuck with
hardened jaws. Itis positive in action when
closing, the thread engaging the hardened
screw on the slightest pressure. When the
pressure is withdrawn, it slides freely on the
BCrewW.

DUPLICATE PARTS
For “Brown & Sharpe” Spring Calipers
and Dividers.

Leg, . . . . 0 35
8crew and Ball, . . . .. . . . 15
Soid Nut, . . . . . . . . . . 10
Spring, . . . . . . . .. . 25
Spring Nut, *. . . . . . . . . 25
Spring Nut Washer, . . . . . . . 10

Thumb Attachment, . . [ . . . 15
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“BROWN & SHARPE”
OUTSIDE AND INSIDE -
. SPRING CALIPERS.

Outside. Inside.

With Spring Nut.




.84

“BROWN & SHARPE”
THREAD AND KEY-HOLE
SPRING CALIPERS.

Key-Hole,

With 8pring Nut.




- 885

REX
SPRING DIVIDERS.

With Spring Nut.

No. Bize. Price.
j

1118 2 1.2* $0 20
1120 3 5.
122 4 90
1124 5 €%
1126 6 100
1128 8 115

No. Bize. ! Priee.

1119 212" | $06
121 3 70
1123 4 )
' " 125 5 80
127 6 8
1129 8 100.




SCREW ADJUSTING

FIRM JOINT CALIPERS.
Tempered.

OUTSIDE. INSIDE.

No. Bize. Price. No. Bize. Price.
1032 4" £0 90 1043 4 $0 90
1033 5 9% 1044 5 95
1034 N 100 1045 6 100
1035 8 125 1046 8 125
1086 10 150 1047 10 150
1087 12 176 1048 12 175
1088 14 2 00 1049 14 200
1089 16 225 1050 16 225
1040 18 2 50 1051 18 2 50
1041 20 275 1052 20 27
1042 24 3 50 1053 P 3 50
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TRANSFER FIRM JOINT CALIPERS.
Tempered.




STANDARD STEEL RULES.

Our Shop Standards of Length were carefully compared
by the Government Oflicials with the Standards at Wash
ington,

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

These Standards have been sub-divided with the greatest
care and accuracy and Our Rules are as nearly exact copies
as expert mechanical skill, alded by special machinery, can

make them,

No. Length. Number of Graduations. Price.
100 17 dor7 $0 15
102 2 4,7o0r9 25
104 3 1,2,4,60r7 35
106 4 1,2,4,60r7 45
108 6 1,2,4,60r7 65
110 9 1,2,4,60r7 100
112 12 1,2,4,60r7 125
114 12 5 250
116 13 " 1,2 4,60r7 200
118 24 1,2,4,60r7 27
120 24 5 500
122 36 1,2,4,60r7 b 00
124 48 1,2,4,60r7 8 00




STANDARD STEEL RULES.
With Patent End Graduations.

LLL LA

i

These Rules can be conveniently introdoced into grooved.
countersinks and recesses of various kinds asd are
for measuring their depth and width.

They are made of specific widths and the ends are grad-
uated as follows: 27 and 4" Rules to 32nds, 44hs. 6ths and
100ths of an inch; the 6” to 24” Rules to 2ths, 32nds, 42ths
and 100ths of an inch; the 3* Rules are graduated to 32nds,
40ths, 48ths and 56ths of an inch.

These Rules are furnished with No. 4 graduations only.

For prices, see list of Standard Rules, page 392,

e e T s ek e A eI e MR AR

No. 130. Price, 65 Cents.

We carry in stock a steel rule, not tempered, 6” long, ahout
11.16” wide and furnish it with Nos. 1, 2, 4, 6 or 7 graduations.
" ’l;lhis rule corresponds to the Standard Steel Rule but is

ghter.

NARROW TEMPERED STEEL RULES.

Every Rule is Marked ‘¢ Tempered.’’

These Rules are about 1.20” thick and about 7-32” wide,and
graduated on one corner of each side only.

No. Length. Namber o(ﬁjmﬁ?aﬁnm. [ Price,
151 v 0, Moriz Y
158 8 16, 11 or 12 t Lo
159 9 10, 11 or 12 100
159A 12 10, 11 or 12 ' (3
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IMPROVEMENT IN
STANDARD STEEL RULES.

18t Dot, 1345/ from lne, Each Dot adds yoyg"
9 Spaces, 7335 each.

8tandard Steel Rules, with No. 7 Graduations, to and in-
cluding 24" in length, furnished with this device when [
ordered without additional cost.

This improvement consists of a series of graduations, at
the end of a scale of hundredths, as follows:

Nine spaces of eleven-thousandths of an inch each; and a
diagonal line of cight dots, the one nearest the edge of the
rule being twelve-thousandths of an inch from the last line,
the second thirteen.thousandths, and so on, each dot one-
thousandth of an inch further from the line than the one
preceding.

By the use of the eleven-thousandth graduations, meas-
urements, from one-tenth of an inch to any length on the
scale, can be made by thousandths of an inch; and, by
making use of the line of dots, dividers can be set by thou-
sandths from one-hundredth of an inch to any part of the
scale.

Method of Using. For measurements less than .100” use:

The long lines shown at the right for measurements that

are multiples of 11.
The long lines and 1-100” space lines at the left, for meas-
urements that are the sums of multiples of 10 and 11.
% The long lines and dots for measurements not included
" above.



896

The following measurements will fllustrate the applica-
tion of the foregoing :

Method of Obtaining Measurements.
- 0117 8paces. .010” Bpaces. Dots.
i 051" 1 4 0
052 2 8 0
053 8 2 0
054 4 1 0
055 5 . 0
056 5 1
057 5 2
058 5 - 3
059 ] 4
060 . (] 0

‘When using the eleven-thousandth spaces and the dots,
remember that the space between the long line and first dot
18 the same as one .011” space plus .001” and reads .012".

For measurements greater than .100”, multiply the thou-
saydths figure by 11, and subtract this result from the
required measurement. Proceed as follows:

Place one leg of the dividers in the line corresponding to
the figure multiplied by 11 and the other leg in the hun-
dredths line, corresponding to the hundredths fonnd in tha
difference. _
~ For example: To measure .736"”, multiply 6
subtract the result, 66, from the distance to be
.736 — 66 = .670.

Then place one leg of the dividers in the line
the sixth .011"” space; this, as the first of these li
be the seventh line. Read back from this 8¢
seven of the 1.100” spaces and the dividers will b

Required 1.743". 1.743 — 33 = 1.710. Place
dividers in the fourth long line and the other
1-100” line.

For prices, sce page 392,



TEMPERED STEEL RULES

These Rules are about 1.20” thick.
Bvery Rule is Marked ‘‘ Tempered.’’

. A mulmne Numbor of

No. Length. PIM [0 | Graduations. Price.
138 1” 20.64" 4or7 $0 15°
137 2 1.2 4,70r9 25
138 3 85.64 1,2'4,60r7 85
139 4 19.32 1,2,4,60r7 45
140 6 1116 1,2,4,60r7

141 X 53.64 1,2,4,60r7 100
142 12 31.32 1,2,4,60r7 125
143 18 1 1,2,4,60r7 2 00
144 AU 1 1,2,4,60r7 2 50
145 38 1 1,2,4,60r7 5 00

TEMPERED STEEL RULES.
With Patent End Graduations.

llxillllll ) \~kkh»
Patented August 25, 1885.

These Rules are furnished from 2 to 12 inches in len,
and with No. 4 Graduations only. They are graduated to
82nds of an inch on two ends of one side.

Prices are the snine as given in the ahove list.

FLEXIBLE STEEL RULES.

Every Rule is wrked ¢¢ Tempered.’’
Graduated on Oné Side Only.

Approximate, Number of

No. , Length. Width. Graduations. Price.
149 4 1.2" 10,11, 12, 13 or 14 $0 45
150 6 12 10 11 12,13 or 14 65
151 9 1.2 10 ll 12 13 or 14 100
152 12 1.2 10, ll 12, 13 or 14 125
153 18 34 10 1] 12,13 or 14 200
154 24 34 10 11 12, 13%r 14 275
155 36 34 10 ll 12,13 or 14 500
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STANDARD STEEL RULES.
Metric and English Measure.

No. 181, b5 centimetres. No. 183, 10 centimetres.
25¢. 45¢.

First corner graduated to 1.2m/m, second cornértol m/m,
:hhl'd corner to 1-64 of an inch, fourth corner to 1-.100 of an
neh,
No. 185, 20 centimetres.  No. 187, 30 centimetres.
85¢. $1 25.

No. 189, 50 centimetres. No. 191, 1 g%re.

First corner, 5 ¢/m graduated to 1-2 m/m, the remainder
of that corner together with second corner to1 m/m; third
corner, 2 inches to 1.64, the rcmainder to 1-16 of an inch;
fourth corner, 2 inches to 1-100, the remainder to 1.50 of an

inch,
STANDARD STEEL RULES.

Metric Measure.
No. 180, 5 centimetres. No. 182, 10 centimetres.
25(- 4’,0

First corner graduated to 1.2 m/m, the remaining corners
tolm/m, .
No. 184, 20 ccntimetres.  No. 186, 30 centimetres,
83¢. §1 25

Five centimetres of first corner graduated to 1.2 m/m ; the
remainder of that corner, together with r Ining corners,
graduated to 1 m/m.

No. 188, 50 centimetres,  $2 00.,

Five centimetres of cach end of firat corner gradunted by
1.5 m/m; the remainder of that corner, together with the
remaining corners, graduated to 1 /.,

No. 190, 1 metre, $ 00,

Five centimetres of each end of first corner gradunted 14,
1.2 m/m; the remainder of that corner, g8 ~tet o0
remaining corners, graduated to 1 1w/,

TEMPERED STEEL R

Metric Measure.
Every Rule is Marked ‘‘ Tempe
First corner graduated to 1.2 m /1, pevy,
nerstol m/m. 20 c/m and % ¢/ Kius
5 c/m only,
No. 196, 10 centimetren.  Wo. 347, 2

No. 198, 30 cq;llugnm ®o. 3oy,




TEMPERED STEEL RULES.
Metric and English Measure.

RIS
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s mmieesbo i s e s Bt
No. 20s, 10 Centimetres, Price, 45 cents,

First corner graduated to 1.84 of an inch, second corner to

1 m/m, third corner to 1.100 of an inch, fourth corner to

12 m/m.

No. 206, 20 Centimetres, Price, 85 cts.

No. 207, 30 Centimetres, Price, 81 as.
No. 208, so Centimetres, . Price, 8a oo,

[

First corner graduated,2” to 1.64 of an inch, the rémain.
der t0 1.16 of an inch; second corner to1 m/m; third corner,
2" to 1.100 of an inch, the remainder to 1.50 of an inch; fourth
corner to 1.2 m/m.

NARROW TEMPERED STEEL RULES.
Every Rule is Marked ‘‘Tempered.’’
Metric Measure.

Graduated on one corner of each side only. First corner
graduated to 1-2 m/m, second corner to 1 m/m.

No. 175, 10 centimetres.  No. 176, 15 centimetres.
45¢. 65c.

FLEXIBLE STEEL RULES.
Every Rule is Marked ‘‘Tempered.’’

Metric Measure.

Graduated on one side only. First corner to 1.2 m/m,
second corner to 1 m/m.
No. 192, 10 cen:imures No. 193, 20 centimetres.

No. 194, 30 centimetres. No. 195, woentin;etres.
81 25 $2 00



STEEL GEAR RULES.

No. 61. Price, $3 oo.

This Rule is12” long and has four lines of graduation upon
each side, one each, as follows: 18, 20, 22, 24, 26, 28, 30, 32
parts of an inch whole length. )

No. 78.  Price, $3 oo.

This Rule is 12” long and is graduated 1” only on each end,
as follows: 6,7, 8,9,10,11, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
84, 36, 88 parts of an inch. The intermediate 10" are blank,
except that the inch lines are made clear across the Rule.

TEMPERED STEEL SHRINK RULES.

Enclish Measnure.

Nos. 214, 221, 263, 264, 265, 266 and 267 arc graduated as
Standard Rules on one side and Shrink Rules on the other.
The others arc graduated as Shrink Rules on both sides,
For Graduations, see page 391,
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SQUARE STEEL RULES.

No. Length. Number of Graduatious. Price.
230 3" 15, 18 or 17 ¢ 45
232 4 15, 16 or 17 60
234 6 15,16 or 17 90

These Rules are divided in parts of inches as follows:

No. 15 Graduation, No, 16 Graduation. No.17 Graduation.

1st cor. 8 18 16
2d cor. 18 32 50
8d cor. 82 64 64
4th cor. 64 100 100

TRIANGULAR STEEL RULES.

No. Length. Number of Graduations. Price.
240 8 20, 21 or 22 $ 50
242 4 20, 21 or 22 70
U4 6 20, 21 or 22 100
46 12 20, 21 or 22 | 2 06

These Rules are divided in parts of inches as follows:
No. 20 Graduation. No. 21 Graduation. No. 22 Graduation.

1st cor. 16 16 12, 24, 48
2d cor. 64 82 20, 50, 100
8d cor. 100 64 16, 32, 64

STANDARD STEELYARD MEASURE.

No. a15. Price, $3 oo.

This Measure is 1”7 wide, 18" thick. It is divided into
inches and 1-8ths of an inch on one side, and into 1-16, 18,
14,88, 12, 58,84 and 7-8 of a yard on the other.

.
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6-INCH RULE WITH SLIDE.

No. 364. Price, $1 00.

This Rule is 6" long, about 9-16* wide, 1-16* thick, and
furnished divided into parts of an inch as follows:

No. 1 Graduation. No. 2 Graduation.
1st cor. 10, 20, 50, 100 8 .
2nd cor. 12, 24, 48 10, 20, 50, 100
3rd cor. 14, 28 2, 24,
4th cor. 16, 32, 64 16, 32, 64

No. 4 Graduation. No. 7 Graduation.

1st cor. 8§ 16
2nd cor. 16 32
3rd cor. 32 64
4th cor. 64 100

In ordering, specify which graduation is required.

SLIDE CALIPER RULE.
English or Metric Measure.

No. 365, ENGLISH, Price, 81 1s.
No. 367, METRIC, Price, 81 1as.

The Slide Caliper Rule, shown in cut, is of steel, ahout
4 316" long and 1.16" thick. It is graduated on both rorners
to 32nds of an inch.

The jaws are 3-8” deep.

The Metric Rules are gradunated to half-millimetres, f
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STEEL CALIPER RULES.
‘ English or Metric Measure.

No. g6o, 8", . . . Price, $3 oo.
No. 361, 4", . . . [Price, 82 so.
' No. 362, 7s m/m, . . Price, 82 oo.
No. 363, 100 m/m, . . Price, 82 s50.

These Rules nrc found convenlent for use in the stock
room or store, in selecting sheet or bar stock, wire, tubing,
etc.

They are made in two sizes, 8" or 75 m/m, and 4” or 100
m/m, when closed ; and about 1.8” thick. The Slide of the
8" or 75 m/m, can he drawn out to measure 2 14", 0or 50 m/m;
and of the 4 or 100 m/m, to measure 8 1.4 or 75 m/m.

The English Rules arc divided into Parts of an Inch as
follows:

A B C D
1st cor. 8, 14, 28 8, 14, 28 8 8
2d cor. 12, 24, 43 12, 24, 48 16 16
8d cor. 16, 82, 64 16, 32, 64 82 82

4th cor. 20, 50, 100 20, 50, 100 64 64
Slide, 82 & 64 64 & 100 32464 64 & 100

The Metric Rules are graduated to millimetres and half-
millimetres.

. BUTTON GAUGE.

No.394, . - . . Price, 8200,

This differs from the Steel Caliper Rule, only in that the
outside is graduated to 16ths, 20ths, 32nds and 40ihs of an
inch and the slide to 40ths and 80ths of an inch.



STANDARD
STEEL STRAIGHT EDGES.

These Straight Edges are made fron <iw tewe auair  of
Steel; and every care is Laken W iL-ur Ll ELE SLrmgn.

No. Leosth. widt Ay 122
370 6 17 S44° & &
372 9 11+ ' 544 R
374 12 114 44 1z
376 18 112 332 zw
378 24 2 382 2%
380 36 212 74 ALY
332 48 3 | T4 L")
334 60 3 ! 1» 12w
386 2 3 1 N

BEVELED
STEEL STRAIGHT EDGES.




404

HARDENED
STEEL STRAIGHT EDGES.

These Stralght Edges are like the tongues of the Hard.
eni«l Steel Try Squares and are hardened on the edges
only,

o Length, Widin, Approximate | Price,
2 3TN 15-16" 116 $0 60
422 512 118 564 100
424 7 138 5.64 125
426 10 3.4 134 5.64 2 00
428 14 2.1.18 b5-64 3 00
130 17 27.16 564 3 50
432 20 278 764 4 50
434 27 3 7-64 7 00
436 33 314 1.8 9 00
438 39 3 5.8 1.8 12 00

DRAUGHTSMEN
STEEL STRAIGHT EDGES.

l B.&.SMfg.Co. Prov. R.IL>
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TRIANGULAR METALLIC SCALES.

TR B G W IR AWBRIN SRR |

Fai e e

L IO AR,
Patented Dec 16, 1879. -

These Patent Triangular Metallic Scales are of the size
and shape of the common 12” Triangular Boxwood Scales.
They are made from brass tubing with the ends closed,
nickeled with a Qull finish and weigh less than 3 1-2 ounces.

The liability of the wood scales to crack, warp or twist,
the chipping of their edges and their variation from stand.
ard measurement, are well known to all who have used
them, These objections we have overcome in the new
scales. The ends of these scales are covered with hardened
steel plates which sllghtly raise the scales from the paper

No.63 M, Pn so. 12", divided to scales of 1.8, 14, 38,
12,34 1 1,1 f2 2,3 and 4 inches to the foot and 16ths of
an nc

No. 64 M, Price, $2 s0. 12", divided to scales of 3-16, 3-32, 1-8,

14, 38 3-4 1.2, 1,112 and 3 inches to the foot and
16ths of inches.

No. 73 M, Price, $2 s0. 12", divided on onc edge each to
10ths, 20ths, 30ths, 40ths, 50ths and 60ths of inches; or to
20ths, 30ths, 40ths, 50ths, 60ths, and 80ths of inches

In ordering No. 73 M, statc whether the divisions 10 to 60
or 20 to 80 arc wanted.

TRIANGULAR BOXWOOD SCALES.

These Scales are Engine Divided.

No. 65, for Architects and Mechanical Draughtsmen.
Nos. 73B and 75, for Railroad Engineers and Land Surveyors.

No. 65, 81 50. 6" Triangular Boxwood %nlo, dnulml to
scales of 332", 1.8", 3.16", 14", 3.8", 3.4", 1.2", 1", 1 1.2"
and 3” to the foot and 16t1”

No. 73B, ‘$2 00, 12" Triang:
on one edge each to 10ths
of an inch; also divided
70ths, 80ths,

No. 75, 81 50. 6” Triangula)
one edge each to 20ths, 3
80ths of an inch.

When ordering Nos. 73B o
is wanted.
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IMPROVED

SCALES FOR DRAUGHTSMEN.
QREEEIOINTEN
'v>\\‘\\\\ AN Do a{w_bl.—

The form of these aceles makes them very convenient for
many purposes.  Those we have in stock are made of steel,
nickel plated; a 12” seale welghs but 2 1.2 oz, Each scale
has one kind of griduntion, the same on both sides, or two
kinds, one on each side. 'This relleves the draughtsman
from the constant care and loss of thme required to avoid
ululng t:se wrong graduation, when there are many kinds on
the seale.

List of Scales for Architects.
Price, 6" scales, §1 00; 12" scales, §1 25,

One Graduation.

Twelve Inches Long.

No.275,3" =1 foot. No.279, 84" =1 foot.

No. 276, 2" =1 ¢ No.280,12" =1 ¢«

No.277,112" =1 ¢ No.281,14" =1 «

No, 275,17 =1 ¢ No. 282,18" =1 «
Six Inches Long.

35,1.2" =1 foot. No. 288, 1.8" =1 foot.
4" =1 No. 289, 8-82"=1 *

y

Two Graduations.

Twelve Inches Long. -
No.290,3” and1 12" =1 foot.
No. 2.2,1" 12 =1 ¢
No.24, 34" ¢« 112" =1
No. 206, 38" « 3.16" =1 ¢
No.2, 147 ¢« 12" =1 «
No. 300, 1.47 ¢« 18" =1 ¢
No. 301, 20 ¢cm., 1 mm. & 1-2 mm.
No. 303, 30 cm., 1 mm. & 1-2 mm.

SPECIAL SCALES MADE TO ORDER.
Price, 6” Scales, $2 0o; 12" Scales, $2 s50.
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INPROSE]
SCALES YOR DL "SI
List of Scaiex Ir Tagrners:
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No.3M, #rzz ~
\o.&s,aﬁm ~ .

Pl 3
No. 320, 1- 341 37 L Sur
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Price, 6" Scales, 93 v, " Bs 8, S o,
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DRAUGHTSMEN'S PROTRACTOR.

About One-Half Size.




DRAUGHTSMEN'S PROTRACTORS.

499

TABLES FOR USE WITH

Table for Dividing Circles or Laying out
Geometrical Figures.

* No. of Included Angles at Centre Angles for Sides
Sides. Angle. of Circles. of Figures.
-
3 1200 300 300
4 “e 45° 45°
5 720 18°—54° 36°0—72°
6 60° 30°
8 45° ° 220 30"
10 36° 54°—18° 180542
12 30° 60° 15°—45°
14 25° 43/ 64° 17'—38° 34/ 12° 51'—38° 34’
120 51/ 64° 17/
16 220 30/ 870 30/'—45° 110 15'—33° 45’
18 20° T0°—50°—30° 10°—30°—50°
10° 700
20 180 720549 90270450
24 15° 75°—60°—45° 70 30'—22° 30’
37° 80/

Taper;s per Foot and Corresponding

Angles.
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UNIVERSAL
OR CENTRE SQUARES.

\ MWWW:":;WWWW““WNWn

4" Blade, 18t cor, 32nds, 2d cor. 20ths.
6°,87,107,12° ¢ 18t cor, 16ths, 2d cor. 13ths.
Lust inch, 18t cor. 82nds, 2d cor. 48ths.

No., Price. Length of Blade. Length of Head.
50 %2 00 4 "

652 2 50 6 4

634 3 50 1

656 5 00 10 1

638 6 00 12 B ..




These Caliper Sy 3are radizast g s dds o Wilie
and the other side to 1Eg -7 2a Z1rh.

They are furnished with 232 w.Zanne utnaing yrvve

The 4%, 6° and 9" Caljar “larsd aat e s vl o
outside measurements.

The 4” Caliper Square i3 2l naie Futugs’ 4 - 4
12 m/m instead of #4237+ £ 21 acn.

The 6* and ¥ Caliper ;1032 12°3 14 Wenn . ov s

X Prics witheag * Pver v P
0. |Adjusting Serew. alag e T - . L
700 25 72N ¥ o

702 3% s W s . v
704 540 T» Y B

708 908 il w 3 L 4

BOILER PLATE GAT G
No.710. Pries, ¥ 7/,
ThisGauge Is nesrd b7 <o s mdussar * ot s Aoasd
boat Inspectors anad igbarr Y7y psaany <y ss o4y b
Itissimilar to tie 47 €10 o7 2asaus D o pors o wis A
long, bardened and gy, vad, $a8 w14 4P 4 ¥ 2k nh s NN

pomewhatlike thise o1 e For as?. Voyskor Mwa%
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KEY SEAT RULES.

Parallel lines for key seats, mortlacs, etc., can be readily

and accurately drawn with theso rules on shafts not lese
than 7.4" in diameter.

The edges are beveled, and graduated to 32ds of an Inch.

No. Length, Price.
20(4 4" $2 50
200 (] 3 00
258 8 35

HARDENED CAST STEEL TRY SQUARES.
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IMPROVED HARDENED
CAST STEEL TRY SQUARES.

' GRADUATED STEEL SQUARES.

NOT HARDENED.
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STEEL SQUARES FOR
MILLWRIGHTS. .
No. 620.  Price, $10.00.

) icm, ,- i "

This 8quare is designed to meet the wants of
those desiring n more accurate tool than the
ordinary carpenter’s square.

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

Toth blades are 5.32” thick at the corner where
they unite and taper down to 1.16” at their ends.
One outside and inside corner divided to sths.
One outside and inslde corner divided to 16ths,
excepting 17 on end divided to 64ths and the
second Ineh from end divided to 82nds. Both
sides have similar graduations.

Full Size of a 2 Inch Square.

THIN STEEL SQUARES.
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LATHE TEST INDICATOR.

—

No. 467. Price, $3 00.

The Lathe Test Indicator is new in design and is for use
in setting centrally, any poimt or hole in a piece of work to
be operated upon in a lathe or upon a face plate. Itis alse
well adapted for lesting lathe centres, shafting, or other
work held petween centres, the inside or outside of cylinders,
pulleys, etc., and all work of a similar class.

,The 200l 18 made of steel, and is of such a size as to he
held conveniently in the tool post of a lathe, The bar,
15.16" wide and 3-8" thick, is drop forged and formed at the
end to receive a Universal Joint for supporting the finger
holder. The Universal Joint recommends itself by its sim.
plicity of construction. A clamp nut Is provided for clamp-
ing the joint when it is desired to have only a vertical
movement to the finger, as in testing pieces held between
centres, the inside or outside of pulleys, etc. The bushing,
which holds the finger, is split, thus allowing the finger te
be adjusted to lengths required, and clamped in position.

The bar and all wearing parts are hardened.

The finger holder is furnished with two fingers, either
one of which can be quickly attached; one finger is ground
tc an angle of 60° and the other is bent for inside and out-
side testing.

A spiral spring is provided for holding the finger against
the work with an even pressure.

Each tool is neatly packed in a box fitted to receive the
various parts.

~



416

“B. & 8.”

COMBINATION SQUARES.
Nos. 30, 35, 40 and 53.

No. 30, No 38,
With Hardened Heads and ‘With Hardened Heads and
Tempered Blades. Soft Blades.
T Wi < |Witho' .| With & |Witho't
No. | 5 iCentre| No. | & | Centrell No. | & |Centre| No. | & | Centre
l e luul Il»ufd. @ | Head. % | Head.
] 30H 4 $1 50 35 H| 47181 25
30 13, 6’52 50 30K 62000358 6”8225|35K| 6|17
30 C'9275(300 912250835 C[ 91250 (3609|200
30012300 (300102 260[|36D|12|275[35P]12]225
B0 K18 1375 [0 Ri18 [ 325035 K18 | 350 |35 R(18 | 3 00
30 F'2g | 425 |30 =24 (375035 Fl24 | 400 |35 Sl24 [ 360
No. 40, No. 83,
‘With Soft Heads and ‘With Soft Heads and
Tempered Blades. Soft Blades.
5 | With 2 |Withe't s | Wih ¢ |Witho't
No. | N |Centre| No. [ X |Centref]l No. | X |Centre| No. | 8 | Centre
@ | Head 7. | Head. % | Head. i) Head.
10 HI 4781 2 53 H| 47'51 00
40 B/ 6”32 00 |40 K| 6 150 53 B 6”31 75|83 K 6125
40 C1 91225 |400] 9|17l 53C| 92005630 9150
40 D12 | 2 50 | 40 P(12 | 2 00 || 63 l)’li 225|683 P12 (175
40E18|325 40R[13 27153 E18 (300|563 R/18| 250
5_0 F24 73;.'5_ 4_0_8."’4 3251563 F|24 | 350 | 563 S/24 | 3 00
The blades are divided into parts of inches, as follows:
No. 4 .
No.1 Grad. No. 2 Grad. O:Id. g?’ML
1st corner, 10, 20, 50, 100 8 8 16
24 corner, 12. 24, 48 10, 20, 50 100 16 82
d corner, 1+, 28 1‘2, 24, 48 32 64

‘h corner, 16, 32, 64 16, 32, 64 64 100
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“B. & 8.

COMBINATION SQUARES
Nos. 50 aad 61

Separate Parts for Conuazicn 2400
ENGLISH OR XET%. W2s'.. 77

Size. | Pz 0 Xator v .
| " Ve w7
¢ 4lorl0e/m o 5 P A
6” or15 ¢/m s -3 ’ . . ’
9"or20c/in Y4 5 o ; . .
1270or39e¢nn 12 i oZ z P
18"or50¢c/m 2wz a i ’
24"orWc/m 275 L = ’ ’, p
Heavy |
18" or 50 ¢/m 2w . . s
eavy
24" or 60 e/m 0 . s ’ .

Scribers . . We. caci. Ja o e “”’h
Level Gluaroes 219 mAtity msin wre vl
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“B. & 8.
COMBINATION SQUARES.

Metric Measure.

No. M30,
With Hardened Heads and
Tempered Blades.
2. om

<! (‘ulu
lu.-na

‘1 .10
‘25

‘260
325

Wit !
Cotre] No,
|Head.

' M.mll 10
15 182 50( M30K' 15
20| 2 THM30¢), 20
.{ o) M30P, 30
M mn b0
'.5 M30 S, 60

iz

7

Msnn’
M3oC
M30D)| 30

M3ok

)l)
MO o

N“uﬁf B

3750

No. M3is,
With Hardened Heads and
Soft Blades.

M35H| 10 (81 25
M35B| 15 |$2 25|M35K | 15| 175
M35C| 20 | 2 50| M350 20 [ 200
M35D| 30| 2 75/M35P| 30| 225
M35E| 50 | 3 50| M35R| 50 | 8 00
M351| 60| 4 00{M358 60'8';4\

No M40,
With Soft Heads and
Tempered Blades.

No. M83,
With Soft Heads and
Soft Blades.

With-

i Size iu

10 8125
151 150
20 175
30200
50 2 Yt

M40H

£2 00|M40K
2 25[M400

2 50| M40 P

3 25 M40R

M40B 15
M40C/| 20
M40D| 30
M40E| 50

2 | With
No. [ E|[Cntre]
7 O |Head.

No.

M53H
M53B| 15 (81 75| M53K

Mi3E M53R

M4oF 60| 3 75)) M40 S| 60| 325

M53C| 20| 2 00|M530
M53D( 30| 2 25|M53 P
50| 3 00
60| 350

M563F M53 S

No. M50,
With Hardened Heads and

No. Me1,
With Soft Heads and

Tempered Blades. Tempered Blades.
2 Jwitn g |Witn 2 win £ |wit:
No. |xE|C No. lg&| out No. [ZE|Cnt No. |8 E|out
RN I P U T 0
M50E| 50 |34 75| M50R, 50 $3 00| M61E| 50 (34 00|M61R| 50 (2 75
MA50F|[ 60| 5¢ 50 375||M61F| 60| 4 75|M61S| 60| 3 50

The Dhlades are furnished graduated as follows: 1st and 3d
corners to millimetres; 2d and 4th corners to 1-2 millimetres,
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“B. & 5.” PROTRACTORS.

These Protractors are made with the ssine careivnd it n
tion to detail asis shown iu the Jine of Combination mquuic,
The revolving turret thut carriee the blade ar licd 14w
nicety and accurately graduuted, beiny cuyine doolod by
g0°-either side of zero, avd every care ir G n Wineuie L
zero being at right angles w Lhe Laee of the noad, 30 cun e
set at any angle and rigidly clunped by a hwmb nat. " iu
blade, furnis! either 801t or wnpercd, ir cliwpod Ju bl
same manner as the blades of Combnuation Squiuce.
level, which is 80 important an adjusect Lo u Wwol of thiy pind,
is accurately set and fartencd 1 the Bide of the tunic fiy
included In the price of the toul,

No. 20, No. 21,
With Soft Blades. Witk Tempered Slades

No. I Bize. | Price, Av R Lo

20 C 9 | #2775 K " X
20D 12 3 2N ¥ P

Price, Protractor Head with Level, s .

No. 22,
With Tempered Blades.

No. Size. Piiee

2 E ! In 0
2 F ! 24 Do
This Protractor differs from No. 2l ouly in having extra
heavy blades and heavy heads, The heade are about ¥ long
and 12" wide.
Price, Heavy Protractor Head with Level, $2 s0.
The blades are divided into parts of an inch, as follows

No. 4

No.1 Grad. No. 2 Grud. Grud.
18t corner, 10, 20, 50, 100 = £l
2d ccroer, 12,24, 48 10, 20, 60, 100 16
38d corner, 28 12, 24, 4% 32

4th corner, 16, 32, & 16, 32, 64 64
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“B. & 8.” PROTRACTORS.

Nos. 24, 25 and 26.
WITH REVERSIBLE HEADS.

These Protractors are the same in design as the Nos. 20
and 21, cxvel»tlng that the face of the head is wider and pro-
jects beyond each side of the blade. This i8 an important
feature and adds greatly to the utility of the tool, Kither
side of the tool can be used in transferring angles, thus
avolding the necessity of re-setting. The heads are the same
length as those for the Nos. 20 and 21 and are about 17 wide.

No. 24, No. 28,
With Soft Blades. With Tempered Blades.
D T Nie. -y"w_m-. No. Size. Price.
24 C 9" ®3 25 25 C 9" 3 50
_'_'4 D AAAM, B ,__3 50 25 D 12 375

Price, Protractor Head with Level, $2 so.

No. 28,
With Tempered Blades.

No. Size. , Price.
h % K 1 ' 5 50
% F 24 6 25

These Protractors differ from No. 25 only in having extra
}nml\' y {)lades and heavy Reversible Heads about 9” long and
* thick.
Price, Heavy Protractor Head with Level, $3 oo.

The blades are divided into parts of an inch, as follows:
) No. 4 No. 7

No. 1 Grad. No. 2 Grad. Grad. Grad.
18t corner, 10, 20, 50, 100 8 8 16
2d ccrner, 12, 24,48 10, 20, 50, 100 16 32
3d corner, 1 12, 24,48 32 64

4, 28
4th corner, 18, 32, 64 16, 32, 64 64 ) 100
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“B. & 8.” COMBINATION SETS.
Nos. 80, 82, 84, 85 and 87.

No. 80, No. 82 No. 88,
‘With Soft Heads and  With Soft KM. and With M Hardened
B Tempered Blades. and ipered Blades
_No. Size. | Price. No. Size. | Price. No. | Size. |Prn
80 C 9" 184 00 § 82 C 9" 54 25 8 C 9" ‘84 D
80 D 12 4281 82D 12 4 5t & D 12 500
80 E 18 5000 82E 18 525 83 E 18 575
80 F 24 550 1] 82F 24 5 BHBEF 24 625
No. 84, No. 87,
‘With Soft Heads and With S:wc Hardened
Tempered Blades. and Tempered Blades.
No. | Size. Price. No. _ Nize. Price
84K i 18" $6 50 f7E 138" 25
84F 24 72 AF 7‘.’1 8 00

2 and ®5 only in having

Nos. 84 and &7 differ from Nos. 82
extra heavy blades, the Square Heads the same as those on
Combination \quar('s Nos. 50 and 61 and the Protractor

Ieads 9" long and 1.2” thick.

The blades are divided into parts of an inch, as follows

No. 1 Grad.
1st corner, 10, 20, 50, 100
21 corner, 12, 24, 48
3d corner, y
4th corner, 16, 32, 64

L

No. 2 Grad. (.rnd G;M

L

10, 20, 50, 100 ]6 »
12, 24, 4% 32
16, 32, 64 84

A
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“B. & 8.” COMBINATION SETS.

These Sets differ from Nos. 90, 82, 84, 85 and 87 only In hav- -
fng the Reversible Protractos Head, described on page 420.

No. 90, No. 982, No. 98,
With Soft Heads and  With Soft Heads and With %:Ml Hardened
Boft Blades. Tempered Blades. and pered Blades.
.r\o-—_| Size. ) . S _S-i;é._"_l’rlfm No. Kize. | Price.
W C 9" 34 o0 || 92 C. 9" (¥4 75 Wb C 9” 185 26
90 D 12 4 e 12 500 956 D 12 5 50
90 E 18 550 E 1R 5B WBE 18 6 26
90 K 24 oo ff w2F 24 625 9 F 24 6 b
No. 94, No. 97,
With Boft Heads and With s;uu Heads Hardened
Tempered Blaces. and Tempered Blades.
No. | Sze. Price. || No. Rize. Price.
HE 18" 7 00 97E 18" $7 7
ME 24 T ik 24 8 50

Nos. % and 97 differ from Nos. 92 and 95 only in having
extra heavy blades, the square heads like those on the Com-
bination Squares Nos. 50 and 61, and the Protractor Head
about 9” long and 1.2” thick.

The blades are divided into parts of an inch,has‘tollows: '
N No.

0.
No. 1 Grad. No. 2 Grad. Grad. Grad.
1st corner, 10, 20, 50, 100 8 8 16
2d corner, 12, 24,48 10,20, 50, 100 16 32
3d corner, 14,28 12, 24, 48 32 64

4th corner, 16, 32, 64 16, 32, 64 64 100
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IMPROVED
UNIVERSAL BEVEL PROTRACTOR.

No. 495. Protractor with 6" blade, Price, $8 oo.
In Morocco Case, 8$9g oo.

No. 496. Protractor with 12” blade, Price, $9 oo.
In Morgcco Case, $10 s0.

EXTRA BLADES. 6", Price, $0 75; 13", Price, $1 75.

This Protractor is well adapted for all classes of work
where angles are to be laid out or established. 1ts uses as
a Protractor are practically unlimited; the cuts on opposite
page explain themselves and show a few of its many appli-
cations.

One side of the stock is flat, thus permitting its being laid
flat upon the paper or work.

The dial is accurately graduated In degrees the entire cir-
cle. It turns on a large central stud, which is hardened
and ground and can be rigidly clamped by & thumb nut.

The line of graduations is helow the surface, protecting
them from wear.

The Vernier adds materiallv 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 116" thick, can be moved back and
forth its entire length and clamped independently of the
dial, thus adapting this Protractor for work where others
cannot be used. '
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APPLICATIONS

oF THE

IMPROVED UNIVERSAL BEVEL

(\ | _ A _,,W ’/i;"l/(l ,,;)f,
Special Circular on Application. f
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IMPROVED UNIVERSAL BEVEL.

No. 483. Price, $1 50.

The ;bove cut represents an improved Universal Bevel,
3" long, with an offset blade that admits of the measdre-
ment of all angles.

The case is solid on the top for 1 1-2” from the square end,

UNIVERSAL BEVELS.

Len of Head | Wiith of Head
No. Price. angu’i'ongue. and Tongue,
480 #1285 3 58

482 12 114 14 p




No. 20 SCREW PITCH GAUGE.
22 PITCHES,
Including Pipe Thread Pitches.

Full Size. Price $1 oo.

This Screw Pitch Gauge will measure the threads of nuts
as well as of screws, and contains the pitches 9, 10, 11, 11%,
12, 13, 14, 15, 16, 18, 20, on one end, and 22, 24, 26, 27, 28, 30, 32,
4, 36, 38 and 40, on the other end.

The arrangement of blades hinged on each end of the
case enables any desired number to be quickly placed in
position for use.

We call attention to the following facts:

There are 22 pitches, including pipe thread pitches, 11x%
and 27. The 8 pitch can be determined by using the 16
pitck blade.

The 11 smaller pitches are on blades made narrower than
the 11 larger ones, 8o that they have a wider range of use
in measuring the threads of nuts than would be the case
were they all of a size.

The gauge numbers are stamped on the outside of the
frame, as well as on both sides of each blade, allowing the

user to determine the position of a desired number ata
glance.
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Co. e gy eeeeen -
designed especially to meet the requirements of bicycle
manufacturers, electricians and others using screws with
fine V threads,

The Gauge contains 22 blades with pitches 32, 34, 36, 38,40,
42, 4, 46, 48, 50 and 52 on onc end and 54, 56, 58, 60, 62, 64, 66,
63, 70, 72 and 74 on the cther.

SCREW PITCH GAUGE.
25 Pi -
U. 8. Stand
No. 766. P

This Screw Pitch Gauge is t)
1t containsg 26 blades with )
£34,278,3,31.4,31.2,4,41.
6,7,8,9,10,11,12, 13, 14, 16, 18
contains a blade with a gaug
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i CENTRE GAUGES

And Gauges for Grindfng and Setting Screw Cutting Tools.

With Table for dertermining the size of Tap Drills for

60° V Threads.
U. 8. Standard, 60°
No. 510, Price, 25 Cents. No.bll, Tempered, Price, 85 Centa
Whitworth or English Standard, 55°.
No. 512, Price, 256 Cents, MN«:}l()IB, ;}empered, Price, 35 Cents.
etric, °.
No. 508, Price, 25 Cents. No. 509, Tempered, Price, 85 Cents.

The nngles used on these gauges are 60 degrees for the
U. 8. Standard and Metric Gauges, and 55 degrees for the
Whitworth or English Standard. The. four divisions 14,2,
24 and 32 parts to the inch are useful in measuring the nam-
ber of threads to the inch. The following parts to the inch
can be determined by them, viz,: 2, 8, 4,5, 6, 7, 8, 10, 12, 14,
16, 20, 24, 2% and 82.

Theé metric guage is graduated to read to millimetres and
nalf millimetres, ” When gso graduated the table for deter-
mining the size of tap drills Is omitted.

The table on the gnuge (see full size cut) 1s used for deter.
mining the size of tap drills for sharp 60° V threads, and
shows in thousandths of an inch the double depth of thread
of tap and screws of the pitches most comionly used. This
table is made up by dividing 1.732, the double depth of thread
of a screw that is one pitch, by the number of threads of
the various pitches shown. For instance, the decimal .433,
representing the double depth of thread of a screw that is
four pitch, 18 obtained l:r dividing 1.782 by 4. In the same
manner the double depth of thread of g}u es not shown in
the table may be readily obtained. The double depth of
tl}rlensfé of a screw that is two pitch, for instance, is one-half
of 1.782.

As the double depth of thread represents the difference
in the diameter of a tap and a tag drill, to obtain the diam.
eter of a tap drill of any desire pitcfn it is only nece
to substract the decimal showing the double depth of th:
of that pitch from the dlameter of the tap. For example, if
the tap 18 four pitch, sharp V thread, and one inch diameter,
subtract .433, the decimal showing the double depth of thread
of this pitch in the table, from one, and the result, .567 of an
inch, is the size of the tap drill, which would allow a sharp
thread in the hole.~ Allowance is to be made for the extent
to which it is desired the threads should be flattened. -
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U. 8. STANDARD SCREW THREADS.

Diameter of Threads per Diameter at Root Width of
rew. luch. of Thread. Flat.
&/ /
2
W Y % 7'//%
i % /// ///

4 20 183 .0063
5l 18 2403 0069
3.8 16 2038 0078
716 14 B447 L0089
1.2 13 4001 .0096
916 12 A542 0104
HN 1 5069 0114
34 10 6201 0125
78 ] 7307 .0139

1 8 8376 0156
11X 7 B 01796
114 7 1.0644 0179
138 6 1.1585 K
112 6 1.2835 K
158 51.2 1.3888 0227
134 5 1.4902 0250
178 5 1.6152 0250
2 412 61.7113 0278
214 412 1.9613 0278
21.° 4 2.1752 .0313
2 3 4 2.4252 0313
3 312 2.6288 0357
314 312 2.8788 0357
312 314 3.1008

3 34 3 8.3170 0417
4 3 8.5670 0417
414 2 7.8 3.7982 o
412 2 34 4.0276 0455
4 34 2 5-8 4. 0476
5 212 4.4804 0500
514 2 1.2 4.7 0500
512 238 4.9530 052
b 34 238 5.2030 0526
6 214 5.4226 0556
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29° SCREW THREAD TOOL GAUGE.

‘‘ACME STANDARD.”’

FULL 45/,
No. 83. Pricz. % 1.

This Gauge °
standarad ro, - R
uniform ar.sie. ~o e he een
standardiz- -« et .
in use. Ti:a-
than the a
14 1.2, or 2 netae
DOW genert - sdantad .

A tool-ac iy raage 9 Tncaicd et etes e m et Ag,
price of carn gaoue.
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AMERICAN STANDARD
WIRE GAUGE.

ADOPTED BY THE BRASS MANUFACTURERS, JAN. 1858,

These Gauges arc made from the best®steel, and are
tempered, adjusted, and warranted accurate.

A%~ None genuine unless stamped as in the engraving
with our trade marks,

No. 730, sizes o to 36, . . . ®2 5
No. 732, sizes 5 to 36, . . . 2 00

In order to familiarize the users of the gauge with the
decimal equivalents of the gauge numbers, we furnish No,
732 with these decimal equivalents expressed in thou-
sandths, stamped on the back, opposite to the regular
gauge numbers,
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ENGLISH STANDARD
' WIRE GAUGE.

THE SAME AS STUBS’ WIRE, OR BIRMINGHAM GAUGR,

No. 734, 1t to 36, $2 oo. No. 736, 6 to 26, @z 9o.
Sizes of the Numbers of English StandasZ Wire Gauge.




WASHBURN & MOEN STANDARD

This Gauge is 3 14” in diameter,
18 made from the best steel, tempere
sizes tested after hardent

The Gauge numbers, w

the Washburn & Moen Standard Wire Gauge.

and about 1-8” thick. It
d, adjusted, and all

ng. -
hﬁ:,h run from O to 86, are those of

Sizeofeach No. Size of eachNo.
No, of No. of No. of
Wire Wire in D:cnllmsl Wire in g:‘r:u
Gauge. Gauge. of an inch. Gauge. | of an inch.
0000 1 1205 24 0230
000 12 1055 25 0204
00 13 0915 26 0181
0 14 0800 27 0173
1 15 0720 28 0162
2 16 0626 29 0150
3 17 E 30 0140
4 18 0476 31 0182
5 19 0410 32 0128
6 20 0348 33 0118
1 21 03175 84 0104
8 22 K 85 0085
{90 23 0258 36 0090
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U. 8. STANDARD GAUGE.

No. 740.  Price, $2 50.

This Gauge is 3 1-4" in diameter and about
1-8” thick. The Gauge numbc;rs, which run
from 0 to 36, are those of the U. 8. Standard
Gauge for Sheet and Plate Iron and Steel,
adopted by Congress, March 3, 1893,

The Gauge is hardenéd and tempered, and
all sizes are carefully tested after hardening.
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WIRE GACUGE AXD CLLIPZR.

ENGLISE OR HIRMINCRAN Tlastivid .

ey

Apr .
316" MICK., AMEJAWEEIL Y Wy, Tiss vrisg w w gosdeasph
on both sides t Z2UAt Uf BL (Lt Bul s s e wa Wy
measure 4°. T grurs Bunivesr a0 Voo o Lo Yot
or Birmingham #uudust wuC rus teon oo
The tool 15 fused sagmrci. x st GUt #vA st agss 1o
purposes in selartivyg Jror, Bs. all v avsr s o ow
Iron and Stee] Buoary’ um, s Coligmn w wot cn pl
sizes of stork.

WIRE GAUGE AND CALIYSER.

U. 8. STANDARD. Burt 500 Yir'a S pak Biag).

L Z )

This Gauge and Callperin sdtnliny 31 g 1w Buxdy 1 19044
shown and described above, with the v ping inh ha
gauge numbers, which run from § s 52, wiv. Wums uf Vha
U. 8. Standard Sheet and Plate Irun nnd Mas), sibppan hy
Congress, March 8rd, 1848,



ROLLING MILL GAUGES.

Bnglish or Birmingham Standard.

No. 744, sizes 000 to 25, . . . . . . . #3850
No.746, “ 1to8, . . . . . . . #00

These gauges are shown about one.third size in cut.
They are made of steel, hardene. and tempered. They are
about 8.16ths of an inch thick and are well adapted to the
rough usage they are likely to have in rolling mills or im
other places where many measurements are to be quickly
taken.

RCLLING MILL GAUGE.

0. 8. Standard Gauge for Sheet and Plate Iron and Steel.
Adopted by Congress, March 8, 1898.

No. 747, Sizes ooo to a5. Price, $3 so,
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SIZES OF NUMBERS

OF THE U. 8. 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 House of Representatives
of the United States of Americain Congress assembled :
That for the purpose of securing uniformity the following

is established as the only gauge for sheet and plate iron and

stecl in the United States of America, namely:

Nambea of | Thicknessia | Thbipaessin | Syomnfer, | aveishtper
Galge. Fractions of | Decimal Parts | in Ounces in Pounds
an Inch. ofan Iuch. Avoirdupois. | Avoirdupois.
0000000 1-2 5 320 20.00
000000 | 15-32 .46875 300 18.76
00000 7-16 4375 280 17.50
0000 | 138-32 .40625 260 16.25
000 8-8 875 240 15,
00 | 11-32 .34375 220 13.75
0 5-16 .3125 200 12.50
! 9-32 .28125 180 11.25
2 17-64 -265625 | 170 10.625
3 1-4 5 160 10.
4| 15-64 234375 | 150 9.875
5 7-32 21875 140 8.75
6] 13-64 208125 | 130 8.125
7 3-16 1875 120 7.5
8| 11-64 171875 | 110 6.875
9 5-32 .15625 100 6.25
10 9-64 . 140625 90 5.625
11 1-8 .15 80 b.
12 7-64 .109375 70 4.375
13 8-32 -09375 60 3.7
14 5-64 .078125 50 8.125
15 9-128 0703125 45 2.8125
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Kumber | BPNTte | Plivmcm e | Syanre Fove | Sqeire Pe
Gauge. Fractions of | Decimal Parts ia Uunces in Pounds
an luch. of an Ioch. Avoirdupols. | Aveirdupeis.
16 1-16 0625 40 2.5
17 9-160 05625 36 2.25
18 1-20 .05 32 2.
10 7-160 04375 28 1.75
20 8-80 L0375 21 1.50
21 11-820 .034375 22 1.375
22 1-82 03125 20 1.25
23 9-820 .028125 18 1.125
214 1-40 .025 16 1.
25 7-820. .021875 14 .875
20 8-160 L0185 12 .5
7 11-640 0171875 11 .6875
28 1-64 015625 10 .625
24 9610 .0140625 9 .5625
30 1-80 L0125 8 5
31 7-640 .0109375 7 4375
82 13-1280 [ .01015025 6 1-2 .40625
13 3-82) 000375 6 .875
34 11-1280 | .00859375 5 1-2 .34375
35 5-640 .0078125 5 3125
30 9-1280 | .00708125 41-2 28125
37 17-2560 | .006640625 4 1-4 .265625
HA] 1-160 .00625 4 .25

And on and after July first, eighteen hundred and ninety-
three, the same and no other ghall he used in determining
Auttes and taxes levied by the United States of America on
sheet and plate fron and steel. But this act shall not be
constreued to increase duties upon any articles which may
he hmported,

SEC. 8. Thatin the practical use and application of the
standard gauge hereby established a variation of two and
one-half per cent. cither way may be allowed.

Ap arch 3, 1893,
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POCKET .
SCREW AND WIRE GAUGE.
No. 760. Price, $2 50.

Front Side.

Back Side.

This gauge as shown is an angular gauge graduated on
the front, on the left of slot, to show all sizes of the
American standard screw gauge from 0 to 30, and is de-
signed for the measurement of wire as well as of machine
and wood screws. .

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 indicates the number of the gauge stamped
on the side of the slot.

In addition to the gauge numbers, the front side of the
gauge is also graduated on the left of slot to 32nds of an
inch.

The back side of gauge is graduated as the old or English
wire gauge, from 17 to 0000 on the right, and the new or
American wire gnuge from 15 to 0000 on the left of slot.

By reason of its weight and size and the fact that the
ends are closed, it is especially well adapted to be carried
in the pocket. -
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LARGE SCREW AND WIRE GAUGE.

No. 762. Price, $3 50.
No. 764. Extra Thick, $4 50.

Cuts one-third size.

i

This gauge, as shown in cut, is graduated on both sides
of slot to show all sizes of the American standard screw
gauge from 0 to 30, and 18 designed for the measurement of
wire as well as of machine and wood screws.

A screw or wire 18 measured by passing it into the angu.
lar opening till it touches on hoth sides; the division at the
point of contact indicates 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 bLe placed against a positive stop when
measuring the length.

The back of the gauge is graduated at the old or English
wire gauge from 17 to 0000, on the right, and to 32nds of an
inch on the left of slot. The outer left hand edge is gradu-
ated to 32nds of an inch.

The larger size makes coarser graduations on the sides of
the slot possible, and it s thus more easily read and 1s best
adapted for use when it is to be kept as a tool of reference.
" The ga;hg’e c;s’ ,also made about 5-82” thick, and {s known as
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TABLE OF DECIMAL EQUIVALENTS
OF SCREW GAUGE
FOR MACHINE AND WOOD SCREWS.

The difference between consecuti;'e sizes Is .01316".

No.or | Bizeor R L sizeot | | Bizeor
CEI | e | 5 | e, | S| S
000 | .03152 16 26340 3 50528
00 0468 1 28156 35 e
0 05784 18 29472 36 53160
1 07100 1 30788 3 476
2 08416 20 32104 38 55702
3 09732 2 33420 39 57108
4 1048 22 34736 20 582
5 12364 2 36032 a 59740
6 13680 o4 57368 P 61056
7 14996 25 38684 3 62372
s 16312 2% 40000 m 63688
9 27625 o 41316 5 65004
10 18044 25 42632 46 66320
1 20260 29 435 4 67636
12 21576 30 45264 r 68052
13 22802 31 46530 o | 7028
14 24208 3 47896 50 71584
15 25524 33 AR12
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TABLE OF DECIMAL EQUIVALENTS
OF STUBS’ STEEL WIRE GAUGE.

Size of ¥o. of 8ize of Xo. of Size of Yo. of Sire of
Lower. | Letter Kire Numbet § \ire | NUTUEr B Wire | Number
Derimate. [ 19298 necimal Gauge.! Decimals, §G8uge.’ . 1
7 A13 1 227 28 139 55 050
Y AN 2 219 29 134 56 045
X ko 3 212 30 d27 57 42
w 3 c4 207 31 120 58 041
v 5 204 32 15 59 040
[ o [} .201 33 12 60 .039
T 7 A0 34 110 61 033
S R Bt 35 08 62 037 °
n 9 104 36 106 63 036
Q 1o 191 7 103 64 .085
1 n BEL] 3r 101 65 033
0 12001 39 06 66 032
N 13 A= 40 097 67 031
M 14 41 ) 18] 68 030
I 15 42 L0402 69 929
K 16 43 Ko 70 027
J 17 44 055 71 026
1 1R 45 JO51 72
1n 10 46 079 it 023
G 20 47 077 7 022
K 21 48 1G] 5 020
E 22 49 072 76 8 o
D 23 50 069 m 016
(% 24 51 .066 78 015
11 25 52 063 78 0
A 26 53 058 80 013
20 L0055

STUBS’ GAUGES.

In using the gnuges known as Stubs’ Gauges, there should
be constantly horne 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 English Standard Wire, or Birmingham Gauge, and
designates the Stubs’ soft wire sizes.

The Stubs’ Steel Wire Gauge is the one that 18 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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JEWELERS’
WIRE GAUGE.
No.7770. - Prics, 85 00.

Cut one-half size,

These Gauges are made
with reference to the wants
of Manufacturing Jewelers.
One edge of the angular
slot is graduated into 250
parts, and figured tc give
the size in thousandths of
an inch. For example, a
size of wire which passes
down half-way into the
slot, and stops opposite 125,
is {¢% of an inch in diam-
eter. The angular slot has
no sharp edge to injure the
stock gauged.
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DECIMAL EQUIVALENTS

459

OF THE

Numbers of Twist Drill and Steel Wire Gauge.

vo. | Voo | o | Novin | wo. | Moo | wo. | Nocin
Decimals. Decimal Decimal Decimal
1 2280 ;l 1690 | 41 ".0960 61 0.390
2 .2210 22 1570 42 0935 62 0380
3 2130 23 1540 43 0890 63 .0370
4 2090 24 1520 44 0860 64 0360
5 2056 25 1495 45 0820 65 L0350
6 2040 26 1470 46 .0810 66 0330
7 .2010 27 .1440 47 0785 | 67 .0320
8 .1990 28 | .1405 48 07 68 0310
9 .1960 29 1360 49 0730 69 02925
10 1935 30 1285 50 L0700 70 0280
11 .1910 31 .1200 &l .[ .0670 71 0260
12 1890 32 1160 52 0635 72 0250
13 1850 33 1136 53 0595 73 0240
14 1820 34 1110 b4 0550 4 0225
15 .1800 35 1100 55 .0520 75 0210
16 1770 36 1065 56 0465 76 L0200
17 1730 37 1040 57 0430 7 0180
18 .1695 38 1015 58 L0420 78 0160
19 .1660 39 .0995 59 0410 79 0145
20 .1610 40 0980 60 0400 80 0135
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JOBBERS' DRILL GAUGE.

For Gauging Twist Drills.
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SIZES OF TAP DRILLS
FOR U. 8. STANDARD THREADS.

By the formulas given below, the results, strictly speak-
ing, are the diameters of the bottoms of the threads. The
tap drill in, in common practice, the one that is one or two
gauge numbers larger, for the smaller, or numbered sizes,
and one that is ahout .500” larger for the larger sizes. The
.amount allowed for clearanee varies in different shops and
on different classes of work.

Size of Tap Drill for U. 'S. Standard Thread = outside
diameter of Screw — 1 T 4 (o the Inch.
Size of Tap Drill for 34” Screw, U. S. Standard Thread,

10 threads to the inch = .750 — 222 — 750 — 1209 = .6201, size

of Tap Drill. 10
Diameter Threads -} Diameter Threads
Size of h e Bize of
Sorew. | 1hen. |TepDrittf gy | iBeh. | Tap Drin.
14" 20 185 2 412 1.712
5-16 18 240 214 | 412 1.962
3-8 16 204 212 4 2.176
7-18 14 344 2 3-4 4 2.426
1.2 13 400 3 312 2.629
9-16 12 454 3 14 312 2.879
58 1 507 312 8 3.4 3.100
34 10 620 334 3 3.317
78 9 131 4 3 .567
1 3 837 414 278 . 798
118 17 940 412 2 34 4.028
114 17 1.065 4 34 258 4.256
138 (] 1,160 b 212 4.480
112 (] 1.2x4 514 212 4.730
158 512 1.389 51.2 2 3.8 4.953
1384 5 1.491 534 2 3-8 5.203
178 5 1.616 6 214 5.423
Size of Tap Drill for V Thread:
Screw Threads to the inch. *
Size of Tap Drill for 3-4” V Thread,
1732

750 — 0= 750 — 1732 = .5768, size (
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GAS HEATER.

No. 726. Price, 75 Cents.

For Tempering Drills, Punches, Chisels, Small
Tools, Etc.

This heater, in many instances, takes the place of a forge
in tempering machinists’ small tools, and 18 more conven.
fent and e¢conomical in time and fuel. It s provided
with a collar with holes corresponding to those in the lower
part of the tube. By this arrangement the supply of air can
be regulated, and the intensity of the flame controlled.

DIRBCTIONS.

In all cases the collar should, before lighting, be turned
to nearly olose the holes in order to prevent the passage of
afr into the burner. It should then be turned back, admis
ting the air until the blue flame appears.

If the gas pressure is low, or a strong draught causes the
flame to burn at the botton instead of at the mouth of the
tube, the collar should be adjusted so as to partially shus
off the supply of air.

For ordinary work suficient gas should be used to prevent
the flame from descending into the tube, and for larger
pleces the flame should be nearly 8 inches wide.

Ordinary articles should be held in the upper part of the
flame above the central blue portion .and parallel with it.
The larger the plece the farther it should extend into the
flame.

The heater should be- located in a dark place, and a sup-
port provided for greater convenience in heating the
heavier articles. The upper ends of the curved side pleces
should not be more than one-quarter of an inch apart. ~

. Al
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The dificulties experienced in uging Wire Gauges of the
usual forms are well set forth in the following circular ’
issued by MESSRS. MILLER, METCALF & PARKIN, Steel
Manufacturers, of Pittsburgh, Pa.

MEMORANDUM ON GAUGES.

Referring to the annexed tables, we would call attention
to some of the absurdities and anomalies of the present
system of gauges, denoted by numbers.

A perusal ot these tables should satisfy us that we have a
suflicient variety to choose from and ample refinement,
when we get down to onc-millionth of an inch, which is the
final figure in some cases.

In some cases the difference between two numbers falls
as low as two one-thousandths of an inch, in others it is
only one one-thousandth, &c.

It may be possible to make one gauge to any of these
standards, which shall be so accurate as to defy the detec.
tion of an error an