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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
became his partner and the firm of J. R. Brown &
Sharpe was formed. The Brown & Sharpe Mfg.
00. 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 for carrying on this
branch of the business, and it remained under that
name until the partnership was dissolved by the
purchase of Mr. Darling's interest.

The Works since 1872 have been situated one-half
mile from the business centre of Providence, and are
five minutes' walk northwest from the Union Rail
road Station.

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

Floor Area. The five main manufacturing build
ings have a floor space of about 545,000 square feet,
and the foundry about 239,000 square feet. In 1853
the floor space occupied was 1,800 square feet; the
present buildings have 1,029,900 square feet of floor
space, or about 23~ acres..

The Machines and Tools described in this catalogue
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 accurately
ground; plane bearings are scraped to surface
plates that are kept trued by means of master
plates. All alignments are correct.

Improvements 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 notified promptly.

The Floor Space Dimensions of machines cover
the extreme projections and points of travel of the
various parts.

The Speeds of Counter-shafts given in cata
logue are only approximate and must be varied
according to the nature of the work and the circum
stances under which the tools are used.

Drawings, showing plans of our machines and
countershafts, can be had on application by those
who contemplate purchasing machinery in our line.
These drawings are also sent upon re'ceipt of order
for any of our machines. They supplement the
Floor Space Dimensions given in catalogue by
indicating how tools can be advantageously over
lapped or arranged to run by each other.

Orders. We request our customers to use the names
or numbers of tools, as printed in the catalogue.
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This will enable us to fill orders promptly and
correctly.

Machine Tools can be ordered direct or through
our representatives. See list in back of book.

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 io
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 onr agents throughout the
country. See page 398.

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 refer
ence is made to page, give number of catalogue
found on cover. The prices and dim~nsions are
subject to change without notice.

Pamphlets or Circulars describing the con
struction and use of the various machines are
furnished on application.

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.

We would impress upon purchasers the advan
tage of ordering, when possible, articles that are
carried in stock, in the place of goods that

xxv

vary slightly from the:;;e and lia\'e to be made to

order.
In ordering special tools to be graduated and

fi ....ured 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 additional cost of post
aO'e is remitted. We are not responsible for losses

'"in the mail.
The Machines and Tools described in this

cataloO'ue 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.
Please addresS all business communications to

the Company.
We carry a representative line of machine tools

ami a complete line of small tools at our WcstCfll
Office and Store, 626-630 Washington BouleYard,

Chicago, Ill.
We also carry representative lines of machine

and small tools at our :New York Office, 20 Vesey

Street, Rooms 900, 902.
Our Philadelphia Office is 653-654 The Bourse;

the Rochester Office is 305 Chamber of Commerce
Building; the Syracuse Office is 419 University

Block.
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Medals Awarded: London, 1862; Paris, 1867 and
1878; Vienna, 1873; Philadelphia, 1876; Chicago,
1893; Tennessee Centennial EXhibition, 1897, and
Buffalo, 1901. At Paris, 1889 and 1900· at Brussels, ,
1897 and 1910, the Grand Prix; at St. Louis, 1904,
the Grand Prize j at Liege, 1905, and at Milan, 1906,
Turin, 1911, the Grand Prix.

~!te Willcox & Gibbs Sewlng Machines for
family and factory use have been made by us for
more than fifty years and we refer to them as
an illustration of the quality of our work.

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.

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, so we have
repeated the figures of capacities below the illustrations of
the machines. For example: the illustrations of one of the
Grinding Machines is headed, 1'0. 1, 10" x 24", Universal
Grinding Machines, and Is followed by the words, "The
machine swings 10" in diameter and takes 24" in length." '

CONSTRUCTION NUMBERS.
For Ordering Tools, Attachments and Duplicate

Parts.
In ordering tools, attachments or duplicate parts of ma

chines, it is necessary 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: 'Nos. 1, 2 and 3, 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 npright,

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 Grinding Machine: spot, top of guide bar bracket.
No. 12 Un'iversal and Tool Grinding Machine: front side of

saddle table; and No. 13, front side of swivel table.
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.



2

No.1

22 in. x 8 in. x 18 in.

UNIVERSAL MILLING MACIDNE.

Patented Feb. 6, 1900; Nov. 12, 1901; Jan. 13,1903;
July 11, Sept. 5, Dec. 12,1905; April 30, 1907.

Capacity:

LONGITUDINAL FEED, 22" I AUTOMATIC
TRANSVERSE FEED, 8" I .
VERTICAL FEED, 18".

Centres swing 10" in diameter, take 19" in length.

3

No. 1 22 in. x 8 in. x 18 in.

UNIVERSAL MILLING MACHINE.
Spindle. Of crucible steel. Bearings l>round. Phospbor

brouze boxes provided witb meaus of compensation for
wear. Front end threaded, 2 1·~" diameter, 4, L.ll. Ha.
No. 10 taper hole. Hole through, 21·32" diameter.

Drive. Cone, 5 steps, larYest 10 3·4" diameter. 3" helt. 10
changes of spindle speed'in geometrical progression; «to
310 revolutions per minute, in either direction.

Arbor Support. Overbanging arm, solid steel. Both bearings
clamped with one lever. Centre or spindle to under side
of arm, 5 1.2". Bronze bushing for arbor bearing, bole
113·16" diameter. Adjustable centre. Greatest distance,
end of spindle to centre in arbor support, 213-4".

Table. Il1cluding oil pans and 'channcls, 41 3'4" x 10 3-4".
Working surface, 36 1.4"x 103-4". 3 '.r slots, 5-8" wide. Quick
return operated byinternal gear and piuion. Arc of swing,
2SOO. Elevating screw, telescopic. Kuce clamped from
front. Provision for driving 18" Circular Milling Attach.
ment.

Feeds. Positive. All spur gears driven by chain. 20 chans-es
in geometrical pl'ogrcssiOll, from .003" to .150" per revolutIon
of spindle. };o loose chano-e gears. Cbanges made by
adjustment of index slide ana leverH. AULomatic feet! can
be uset! witb table set at any anlt1e to 50° either side of O.
Feed tripping mechanism, double plunger type. Hant!
wheels clutched.

Spiral Head and Foot-stock Centres. Swlngl0" diameter, take
19". Head can be set at any angle frum 10° below hori.
zontal to 5° beyond perpendicular. Graduated to balf
degrees. Front eud of spiudle threaded, 21.4" diameter,
4 1-2, R.I1. Has No. 10 taper hole. Hole tbrough, I 1-16"
diameter. Foot-stock centre adjustable in vertical plane.
Index crank adjustable. Sertor arllls graduated.

Differential Indexing. All divisions from 1 to 382.
Adjustable Dials. Graduated to thousandtJs of an Inrb.
Tank. Cast In base; capacity 7 gallons. Provision for pump

inside frame.
Vise. S\\"i \·els. Base graduated. Jaws hardeued, 51.8" wide,

1 1-4" deep, open I' 3-4".
Counter-shaft. Driven by one pulley. 14" diameter. 3" belt.

130 revolutions per minute. 2 speeds in either direction
obtained by !,eariug in counter·shaft.

Floor Space. Right angles to spindle, 82". Parallel to spin.
die, 80".

Weights. Net, about 2800 lbs.; ready for shipment, about 33.'iO
Ibs. DimensioDsfor shipment, 6O"x35"x 68" and50"x20"x 25".
Space occupied, about 83 cubic feet; about 15 cubic feet.

Equipment. No.2·S swivel Vise, change gears, Index plates
Hnd tal>les explaining the use of same, 6/1 3-jawed cnuck,
..DD" collet, centre rest, raising block, wrencbes and every·
thiug else shown in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.



No.lA
22 in. x 8 in. x 18 in.

UNIVERSAL MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6,1900; Nov. 12,1901; Jan. 6, Jan. 13,1903;
July 11, Sept. 5, Dec. 12, 1905; April 30, May 28,1907.

Others pending.

Capacity:

LONGITUDINAL FEED, 22" I AUTOMATIC
TRANSVERSE FEED, 8" I .
VERTICAL FEED, 18".

Centres swing 10" in diameter, take 19' in length.

•

5

No. lA 22 in. x 8 in. x 18 in.
UNIVERSAL MILLING MACHINE.

Spindle. Of crucible steel. Bearings ,round. Phosphor
bronze boxes providcd with means 0 compensation for
wear. Front end threaded, 2 1·2" diameter; <I, L.R.; has No.
I(Haper hole. Role through, 21-32" 'iiameter.

Drive. 1 friction clutch pulley, 11" diameter. 3" belt. Runs
on ball bearings at constant speed, 300 reyolutions per minute.
Ratio of gearing, 1 to 7.31: 1. 12 changes of speed in
geometrical progression, <1,1 to <1,27 revolutions per minute, in
either direction. Changes made by adjuatment of index slide
and levers. Reverse within machine. Locking device for
tumbler gear.

Arbor Support. Overhan.,ging arm, solid steel. Both bearings
clamped with one lever. Centre of spindle to under side of
arm, 51-2". End of spindle to centre in arbor support,
without arm braces, 21 34". Bronze bushing for arbor bear
ing, hole 1 13-16" diameter. Adjustable centre. Arm braces
furnished. End of spindle to arbor bushing, with arm
braces, 17". Face of column to arm braces, 21 3·<1,".

Table. Including oil pans and channels, H 3-4" x 10 3·<1,".
\Vorking surface, 361-4/' x 10 3-4". 3T slots, 5-8" wide. Quick
return operated by internal gear and pinion. Arc of swing,
2SO". Elevating screw, telescopic. Knee clamped from front.
Provision for driving 18" Circular Milling Attachment.

Feeds. Positive. All spur gears driven by chain direct. Safcty
device in pear train. 20 changes in geometrical progressiou,
from 3-10' to 15" per minute. Indel'endentof spindle speeds.
Range for small mills, .0007" to .035' per revolution of spindle;
large mills, .0073" to .366". No loose change gears. Changes
'Tlade by adjustment of index slide and levers. Automatic
feed can be used with the table set to 500 either side of O.
Feed tripping mechanism, double plunger type. Hand
wheels clutched. .

Spiral Head and Foot-stock Centres. Swing 10" diameter;
take 19". Head can be set to any angle from 100 below
horizontal to 5° beyond pcrpcudicular. Graduated to half
degrees. Front end of spindle threaded, 2 1-<1," diameter, <1,1.2,
R.H.: has No. 10 taper hole. Hole through, 1 1-16" diameter.
]<'oot-stock centre adjustable in vcrtical plane. Index crank
adjustable. Sector arms graduated.

Differential Indexing. Provides for all divisions from 1 to 382.
Adjustable Dials. Graduated to thousandths of an inch.
Tank. Cast in base, capacity 7 gallons. Provision for pump

inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 5 1-8" wide,

1 1·<1," deep, open 2 34".
Floor Space. Rightangles to spindle, 76". Parallel to spiudle, 83".
Weights. Net, about 2900 Ibs.; ready for shipment, about 3350

lbs. pimensions for shipment, 69"x 37"x68". Space occupied,
about 100 cubic feet.

Equipment. No. 2·S swivel vise, change gears, index plates and
tables explaining use of same, 6/1 3-jawed chuck, I'D U" collet,.
centre rest, raising block, wrenches and everything else
shown in cut.

Price. F.o.b. Providence, R.I. $ Pump, $ extra.
Connter-shaft, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. ID (BACK GEARED)

22 in. x 8 in. x 18 in.

UNIVERSAL MILLING MACHINE.
Patented Feb. 6,1900; Nov. 12, 1901; Jan. 13, 1903;

July 11. Sept. 5, Dec. 12, lD05; April 30, 1:JO'.

Capacity:

LONGITUDINAL FEED, 22" I AUTOMATIC
TRANSVERSE FEED, 8" \ .

VERTICAL FEED, 18".

Centres swmg 10" in diameter; take 19" in length.

1

No.ID (BACK GEARED) 22 in. x 8 in. x 18 in.
UNIVERSAL MILLING MACIDNE.

Spindle. Of crucible steel. Bearings gronnd. Phosphor
bronze boxes provided with means of compensation for
weill'. Frout end threaded, 2 1·2" diameter, 4, L.R. Has
No. 10 tnper hole. Hole through, 21-32" diameter.

Drive. Cone, 4 steps, largest 10" diameter. 3" belt. Back gears
at front. 16 chauges of spindle speed in geometrical Ji'ro
gression,21 to 418 revolutions per minute In either directIOn.

Arbor Support. Overhanging arm, solid steel. Both !Jearings
clamped with one lever. Centre of spindle to nnder side of
arm, 51-2". End of spindle to centre in arbor support,
without arm braccs, 21 3-4". Bronze !Jushing for arbor
bearing, hole 1 13-16" diameter. Adjustable centre. Arm
braces furnished. End of spindle to arbor lJusuing, with
arm braces, 17". Face of <"olumn to arm hrnces, 213-4".

Table. Iucluding oil pans anu chllnuels, 41 3-4"x 10 3-4". Work
ing surface, 36 1-4" x 103·4". 3 '11 s)ots, 5-8" wide. Quick re
turn ~perated by internal gear and pinion. Arc of swing,
2800. Elevating screw, telescopic. Knee clamped from front.
Provision for driving 18" Circular Milling Attachment.

Feeds. Positive. All spur gear. dri,en by chain. 20 changes
in geometrical pr0A'l'essioll, from .003" to .150" per revolutIon
of spindle. No loose change gears. Changes made by
adjustment of index slide and levers. Automatic feed ran
be used with ta!Jle set to 50° either side of O. Feed tripping
mechanism, double plunger type. Hand wheels cJ utched.

Spiral Head and Foot-stock Centres. Swing 10" diameter;
take 19". Head can be set at any angle from 10° helow
horizontal to 5° beyond perpendicular. Graduated to half
degrees. Front end of epinule threaded, 2 1-4" diameter,
4 1-2, R.H. Has 1'0. 10 taper hole. Hole through, 1 1-16"
diameter. Foot-stock centre adjlIstalJle in vertical plane.
Index crank adjustable. Sector arms graduated.

Differential Indexlllg. All divisions from 1 to 382.
Adjustable Dials. Graduated to thousandths of an inch.
Tank. Cast in base; capacity 7 gallons. Provision for pump

inside frame.
Vise. Swivel•. Base graduated. Jaws hardened, 6 1-8" wide,

1 9-16" deep, open 3 5-8". .
Counter-shaft. Driven by one ]'lulley, U" diameter. 3" belt.

230r.p.m. 2 speeds in either direction o!Jtained by gearing
in counter-shaft.

Floor Space. Right angles to spindle, 7.". Parallel to spin
dIe, 7911

•

Weights. Net, about 3000 Ibs.; ready for shipment, about
3500 lbs. Diuleuaions for shipment, 50" x ail" x 68", alld
50" x 20" X 25/1. Space occupied, about 83 cubic feet; al>out
15 cubic feet.

Equipment. No. 3-S swivel vise, change gears, index plates
and tables explaining the use of same,6" 3-jawed chuck,
uDD" collet, centre rest, raising block, wrencheaand every·
thing else shown In cut, together with overhead works.

Price. F.o.b. Providence, R. I. $ Pnmp, $ extra.
Arbors, Collets, Tapers and Attachmen~s,pages 72 to 123.
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No. lAD (BACK GEARED)

22 in. x 8 in. x 18 in.

UNIVERSAL MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6,1900; Nov. 12,1001; Jan. 6, Jan. 13,1903;
July ll, Sept. 5, Dec. 12, 1005; April 30, May 28, 1907;

July 16, 1912. Otbers pending.

Capacity:
LONGITUDINAL FEED, 22" I AUTOMATIC.
TRANSVERSE FEED, 8" I
VERTICAL FEED, 18".

Centres swing 10" in diameter, take 19' in length.

9
NO.lAD (BACK GEARED) 22 in. x 8 in. X18 in.

UNIVERSAL MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

hronze boxes provided with means of compensation for
wear. Front end threaded, 2 1·2" diameter, 4 L.H. Has No.
10 taper hole. Hole through, 21.32" diameter.

Drive. 1 friction clutch pulley, ll" diameter. 8" belt. Rund
on ball bearings, at constant speed, 300 revolutions per
mlnute. Back geared. Ratio of gearing, 1 to 20: 1. 16
changes of speed In geometrical progression, 15 to 376 revo.
lutions per minute in either direction, obtained by gearing.
Reverse within machine. Cbanges made by adjustment of
index slide and levers. Locking device for tumbler gear.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with one lever. Centre of spindle to under side of
arm, 5 1·2". Endof sv,indle to centre in arbor support, with
out arm braces, 21 3-4 '. Bronze bushing for arbor bearing,
hole 1 13-16" diameter. Adjustable centre. Arm braces
furnished. End of spindle to arbor bushing, with arm
braces, 17". Face of column to arm braces, 21 3-4".

Table. Including oil pans and channels, 41 34" x 10 3-4".
'Vorklng surface, 361-4" x 103·4". 3 '1' slots 5-8" wide.. Quick
return operated by internal gear and pinion. Arc of swing,
280". Elevating screw,telescopic. Kne!!clamped from front.
Provision for driving 18" Circular Milling Attachment.

Feeds. Positive. All spur gears driven by chain direct.
Safety device in gear train. 20 changes in geomelrical pro
qr8sslOn, from 3-10" to 15" per minute. Independeut of spin
ole speeds. Range for small mills, .0008" to .040" per rev·
olutlon of spindle; large mills, .020" to 1". No loose change
gears. Changes made by adjustment of Index slide and
levers. Automatic feed can be used. with the table set to
50° either side of O. Feed tripping mechanism, double
plunger type. Hand wheels clutched.

Spiral Head and Foot-stock Centres. Swing 10" diameter; take
19". Head can be set at any angle trom TOO below horizontal
to 5° beyond perpendicular. Graduated to half degrees.
Front eud of spindle threaded,2 1·4" diameter, 4 1-2 R.H.;
has No. 10 taper hole. Hole throull'h, 1 1-16" diameter. Foot.
stock centre adjustable In vertICal plane. Index crank
adjustable. Sector arms graduated.

Differentiallndexing. Provldesfor all divisions from] to 382.
Tank. Cast In base; capacity 7 gallons. Provision for pump

inside frame.
Adjustable Dials. Graduated to thousandths of an Inch.
Vise. Swivels. Base graduated. Jaws hardened, 6 1-8" wide,

1 9·16" deep, oppn 3 5·8".
Floor Space. RIghtangles to spindle, 76". Parallel to spin.

die, 83".
Weights. Net about 3150 lbs. Ready for shipment, about

3600 lbs. Dimensions for shipment, 69" x 37" x 68". Space
occupied, about ]00 cubic feet.

Equipment. No.3-S swivel vise, change gears,lndex plateR
aud tables explaining use of same, 6" 3.jawed chuck, "DD"
collet. centre rest, raising block, wrenches and everything
else shown In cut.

Price. F.o.b. Providence, R. 1. $ Pump, $ extra.
Counter.shaf!, $ extra.
Arbors, Collets, Tapers and Attachments, pages i2 to ]23.
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No.2 28 in. x 10 in. x 18 in.
UNIVERSAL MILLING MACHINE.

Spindle. Of crucible steel. Bearings ground. Phospbor
uronze boxes provided with means Of compensa tion for
wear. Front end threaded, 21-2" diameter, 4, L.R. Has
No. 10 taper hole. Hole throu~h, 21·32" diameter.

Drive. Cone, 4 steps, largest 10" aiameter. 3" !Jelt. Back gears
at front. 16 changes of spindle speed in geometrical progres
sion, 20 to 418 revolutions per minute In eitber direction.

Arbor Support. Overhanging Rrm, solid steel. Both bearin~s
clamped with one lever. Centre of spindle to under siae
of arm, 5 1.2". End of spinllie to center In arbor snpport,
wltbout arm braces, 23 1-4". Bronze bushing for arbor bear
ing, hole 113·16" diameter. Alljustable centre. Arm braces
fnrnished. End of spindle to arbor bushing with llrm
braces, 18 1-2". Face of column to arlU braces, 231.4".

Table. Including oil pans anll channels, 50 1-2" x 10 3,4".
Working surface, 45"xlO 3-4". 3 T slots, 5·8" wide. Quick
return operated by Internal gear and pinion. Arc of swing,
290". Elevating scrcw, telesc0,IJic. Knee clamped from
front. Provision for driving 18 Circular Milling Attach
ment.

Feeds. Positive. All spur gears driven by ch<lin. 20 cbanl\'es
in geometrical progression, from .003" to .150" per revolution
of spindle. No loose chan~egears. Chanj{es made by adjust
ment of Index slide anu levers. Automatic feeu can be
used witb table set to 550 either side of O. Feed tripping
mechanism, double plun!/;er type. Hand wbeels clutcbed.

Spiral Head and Foot-stock Centres. Swing 10" diameter; take
27 1-2". Head can be set at any angle from 100 below
horizontal to 50 beyond perpendicular. Graduated to half
degrees. l'ront end of spindle threaded, 2 1·4" diameter,
4 1-2, R.H. Has No. 10 taper bole. Hole through, 1 1·16"
diameter. Foot-stock centre adjustable in vertical plane.
Index crank adjustable. Sector arms graduated.

Differential Indexing. All divisions from 1 to 382.
Adjustable Dials. Graduated to thousandths of an Inch.
Tank. Cast in base; capacity 7 gallons. Provision for pump

iuside frame.
Vise. Swivels. Base graduated. J<lWS hardened, 61·8" wide,

1 9·16" deep, open 3 5·8".
Counter-shaft. Driveu by one pulley, 14" diameter. 3" helt.

230 r.p.m. 2 slleeus in either direcLion obtaineu by gearing
in counter. shaft.

Floor Space. Right angles to spindle, 91". Parallel to spin.
(Ile, 87 / •

Weights. Net, about 3100 Ibs.; ready for shipment, about3625
1bB. DimensioDs for shipment. 61" x 35"x 68" and 5O"x 20"x 2511

•

Space occupied, about 84 cubic feet; about 15 cubic feet.
Equipment. 'No. 3·S swivel vise, change gears, index plates

and tables explaining the use of same, 6" 3.jawed chuck,
"DD" collet, centre rest, raisinglllock, wrencbes and every
thing else shown in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
With Hand Vertical Feed, $
Arbors, Collets, Tapers and Attachments, pages 72 to 123.

'.

!AUTOMATIC.

\ AUTOMATIC.
1 Hand Feed if desired.

Ccntres swing 10" in diameter, take 2i l-2" in length.

No.2
28 in. x 10 in. x 18 in.

UNIVERSAL MILLING MACHINE.
Hand or Automa.tic Vertical Feed.

r<ltentcd Feu. 6,1000; Nov. 12, 1901; J<ln.13, 1903;
,luly 11, Scpt. 5, Dec. 12, 100;;; April, 30, 19m.

10

Capacity:
LONGITUDINAL FEED, 28"
TRANSVERSE FEED, 10"

VERTICAL FEED, 18"
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No.2A
28 in. x 10 in. x 18 in.

UNIVERSAL MILLING MACHINE.
Constant Speed Drive.

Hand or Automatic Vertical Feed.
Patented Feb. 6 1900; Nov. 12.1901; Jan. 6, Jan. 13,1903;

July 11, Sept.'5, Dec. 12,1905; April 30, May 28,1907;
Jul y 16, 1912. Others pendmg.

Capacity:
LONGITUDINAL FEED, 2S" I AUTOMATIC.
TRANSVERSE FEED, 10" \
VERTICAL FEED IS" \ AUTOMATIC. .

, 1Hand Feed If desIred.

Centres swinO" 10" in diameter, take 27 1-2" in length.o _

13

No. 2A 28 in. x 10 in. x 18 in.
UNIVERSAL MILLING MACHINE.

Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes provided with means of compensation for
wear. Frontend tbreaded, 2 1-2"diameter,4,L.H. Has No.
10 taper bole. Hole tbrougb, 21-32" diameter.

Drive. 1 friction clutcb pulleY,l1" diameter. 3" belt. Runs
ou hall bearings, at constant speed, 300 revolutions per
minute. Back geared. Ratio of gearing,l to 20: 1. 16
cbanges of spindle speed in geometrical prol'ression, 15 to
376 revolutionB per minute in eitber direction. Reverse
witbin macbine. Cbanges made by adjustment of inuex
slide and levers. Locki ng device for tumbler gear.

Arbor Support. Overbanginlt arm, solid steel. Both bearings
clamped with one lever. ventre of spindle to under side of
arm, 51-2". End of spindle to centre III arhor support, with
out arm lJraoos, 23 1.4". Bronze hushing for arbor bearing,
hole 1 13-16" diameter. Adjustable centre. Arm braces fur
nlshed. End of spindle to Hl'bor uushing, with arm lJraees,
18 1·2". Face of column to arm braces, 23 1·4".

Table. Inciuding oil pans and channels, 501-2" x 10 3·4".
Working surface,45"x 10 3-4". 3 T Slots, 5-8" wide. Quick
return operated by Internal gear and pinion. Arc of swing,
290". Elevating screw, telescopic. Knee clamped from front.
Provision for driving 18" Circular Milling Attachment.

FeedS. Positive. All spur gears driven by chain. Safety
device in ?:ear train. 20changcs In geometrical progression,
from 3·10' to 15" per minute. Independent of spindle speeds.
Range for small mills, .0008" to .040" per revolution of
spindle; lar«e mill., .02" to 1". No loose chan«e gears.
Changes maae by adjustment of Index slide ana levers.
Antomatie feed can lJe used with table set to 55° either side
of O. ]'eed tripping mechanism, uouble plunger type.
Hand wheel" clutched.

Spiral Head and Foot-stock Centres. Swing 10" -diameter;
take 27 1·2". Head can ue set at any angle from 100 lJelow
horizontal to 5° beyond perpendicular. Graduated to half
uegrees. Front end of Bpindle threaded, 2 1·4" diameter,
4 1-2", R.H. Has No. 10 taper hole. Hole through, I 1.16"
diameter. Foot-stock centre adjustable in vertical plane.
Index crank adjuBtallle. Sector arms grad uated.

Differential Indexing. All divisions from 1 to 38'2.
Adjustable Dials. Graduated to thousandthB of un Inch.
Tank. Cast In base; capacity 7 gallons. Provision for pump

inside frame. •
Vise. S\vivels. BaBe graduated. JawB hardened,6 1-8" wide,

1 9·16" deep, open 3 5·8".
Floor Space. Parallel to spindle, 92"; at right angles, 91".
Weights. Net, about 3200 lbs.; ready for sbipmeut, about

3650 Ibs. DimenBiollB for sblpment, 69" x 37" x 68". Space
occupied, about 100 cubic feet.

Equipment. No. 3·S Bwivel vise, change gears, Index plates
and tables explaining the use of Bame, 6" 3.jllwed chuck,
"DD" collet, centre rest, raising lliock, wrencheB and
everything else shown in cut.

Price. F.o.b. Providence, R. 1. $ Pump, $ extra.
With Hand Vertical Feed, $ Counter-shaft, $ extra
Arbor., Collets, TaperB and Attachments, pageB 72 to 123.



No.3
34 in. x 12 in. x 19 in.

UNIVERSAL MILLING MACHINE.
Patented Feb. 6,1900; Nov. 12, 1901; Jan. 13,1903;

Jnly 11, Sept. 5, Dec. 12,1905; .A.pril30, 100•.
Others pending.

Capacity:
LONGITUDINAL FEED, 34" I
TRANSVERSE FEED,' 12" \. AUTOMATIC.

VERTICAL FEED, 19"

Centres sIVing 12" in diameter, take 31
n in length.

16

No.3 34 in. x 12 in. x 19 in.
UNIVERSAL MILLING MACHINE.

Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes provided with means of compensation for
wear. Front end threaded, 4" diameter, 3, L.U. Has No. II
taper hole. Recess in end and cap nut for arbor or collet
with clutch collar. Hole through, 3·4" diameter.

Drive. Cone, 4 steps, largest 111·2" diameter. 3" belt. Baek
gears at front. 16 changes of spindle speed direct, in geo·
metrical progression, 13 to 439 revolutions p~r minute; 8
reverse, 22 to 305.

Arbor Support. Overh:lDging arm, solid steel. Both bearinl!8
clamped with one lever. Centre of spindle to under siae
of arm, 6 3·8". End of spindle to centre in arbor support,
witbout arm braees, 29 1-4". Bronze bushing for arbor
bealing, hole 2 1·16" diameter. Adjustable centre. Arm
braces furnished. End of spindle to arbor bushing, with
arm braces, 241·4". Face of column to arm braces, 26".

Table. Including oil ,pans and channels, 57 1-2" x 13". WOl·k.
ing surface,51" x 13 . 3 T slots, 5·8" wide. Quick automatic
travel of 75/1 per minute in either direction. Arc of swing,
2060 • Elevating screw, telescopic. Knee clamped from front.
Provision for dri ving 20" Circular Milling Attacbment.

Feeds. Positive. All hardened spur sears driven by chain.
20 changes in geometrical progressIOn, from .004" to .200"
per revolution of spindle. :1'0 loose ehangegears. Changes
made by adjnstment of index slide and levers. )<'eeds
started, stopped and reversed by lever on front otknee.
Automatic feed can be used with tauIe set to 580 either side
of O. Feed trippinl\" mechanism, double plunger type.
Hand wheels c1utchea.

Spiral Head and Foot-stock Centres. Swing 12" diameter;
take 81". Head can be set at any angle from 10° below
horizontal to 5° beyond perpendicular. Gradnated to half
degrees. Fjont end of spindie threaded, 2 1·2" diameter.
4, R.H. Has No. 11 taper hole. Hole throngh, 11·4" diam.
eter. Foot·stock centre adjustable in vertical plane. Index
crank adjustable. Sector arms gradnated.

Differential Indexing. All divisions from 1 to 382.
Adjustable Dials. l>raduated to tbousandths of an inch.
Tank. Cast in base; eapacity 7 1-2 gallons. Provision for

pump inside frame.
VIse. Swivels. Base graduated. Jawshardened,61.Sn wide,

1 9-16" deep, open 3 5-8".
Counter-shaft. 3 friction pulleys, 14" diameter. 3 1-2" belts.

Speeds: direet, 308 and 120 rev. per minute; reverse. 214.
Floor Space. Right angles to spindle,103". Parallel to spin

die, 101".
Weights. Net, about 4750 Ibs.; readl for shipment, 531;0 Ibs.

Dimensions for shipment, 70" x 41 x 72". Space occupied,
about 120 eubic feet.

Equipment. No. 3-8 swivel vise, ehange gears, index plates
and tables explaining the use of same. 8" 3-jawed chuck,
)"G" collet, centre rest, raising block, ,vrcnches and every.
thing else shown in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $ Pnmp, $ e"tra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No.3A
34 in. x 12 in. x 19 in.

UNIVERSAL MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6, 1900; Nov. 12,1901; Jan. 6, Jan. 13, 1903;
July n, Sept. 5, Dec. 12, 1905; April 30, May 28,

1907; July 16, 1912. Others pending.

•
~~.., v

Capacity:
LONGITUDINAL FEED, 34" }
TRANSVERSE FEED, 12" AUTOMATIC.

VERTICAL FEED, 19"

Centres swing 12" in diameter, take 31" in length.

17
No. 3A 34 in. x 12 in. x 19 in.

UNIVERSAL MtLLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means of compensation for wear.
Front end tbreaded,t" diameter, 3, L.H. Has 1\o.n taper
hole. Hoill through, 34" diameter. Recess in end and cap
nut for arbor or collet witb clutch collar.

Drive. 1 friction clutch pulley, 14" diameter. 40" belt. Runs on
ball bearings at constant speed, 320 revolutions per minute.
Back geared. Ratio of gearing, 1 to 18.8: 1. 16 cbanges of
speed 1D geometrical progression, 17 to 390 revolutions 'per
minute in eitber directIOn. Reverse within mtlclune.
Chan~es made by adjustment of index slide and levers.
Locking device for tum bIer gear.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with one lever. Centre of spindle to under side of
arm, 6 3-8". End of spindle to centre in arbor support, with
out arm braces, 29 1-40'. Bronze bushing for arbor bearing,
hole 21·16" diameter. Adjustable centre. Arm braces fur.
nished. End of spindle to arbor bushing, witb arm braces
in position, U 14'. Face of column to arm braces, 26".

Table. Including oil pans and channels, 57 1-2" x 13". Work.
ing surface, 51" x 13". 3 T slots, 5-8" wide. Quick automatic
travel of 75" per minute in either direction. Arc of swing
296°. Elevating screw, telescopic. Knee clamped from front.
Provision for driving 20" Circular Milling Attachment.

Feeds. Positive. All hardenea spur gears driven by chain.
Safety device in gear train. 20 changes in geometrical pro
gressIOn, from 3-10" to 15" per minute. Independent of spindle
speeds. Range for small mills, .00076" to .038" per revolution
of spindle; large mills, .0176" to .882". No loose change gears.
Changes madeby adjustment of index slide and levers. Feeds
started, stopped and reversed by: lever on front of knee.
Automatic feed can be used with table set to any number up
to 58° either side of O. Feed tripping mechanism, double
plunger type.' Hand wheels clutched.

Spiral Head and Foot-stock centres. Swing 12" diameter;
take 31" length. Head can be set at any angle from 100 below
horizontal to 5° beyond perpendicular. Graduated to half
degrees. Front end of spindle threaded,2 1-2" diameter, 40,
R.H.; bas No.n taper hole. Hole tbrough, 1 14" diameter.
Raising block furnished. Foot-stock centre adjustable in ver
tical plane. Index crankadjustable. Sector arms graduated.

Differential Indexing. Provides for all divisions from 1 to 382.
Adjustable Dials. Graduated to tbousandths of an inch.
Tank. Cast in base, capacity 8 1-2 gallons. Provision for

pump inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 61-8" wide,

1 9-16" deep, open 3 5-8".
Floor Space. Parallel to spindle, no"; at rlgbt angles, 104".
Weights. Net, about 40775 Ibs. Ready for' shipment, about

5375 Ibs. Dimensions for shipment, 76" x 402" x 72". Space
occupied, about 133 cubic feet.

Equipment. No. 3-S swivel vise, change gears, index plates and
tables explaining- use of same, 8" 3-jawed chuck, "G" collet,
centre rest, ra.ismg block, wtenches and everything else
shown In cut.

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
Counter-sbaft, $ extra..
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. 3A HEAVY
34 in. x 12 in. x 19 in.

UNIVERSAL MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6,1900; :l\ov.12,1901; Jan. 6, Jan. 13, 1903;
July 11, Sept. 5, Dec. 12, 1905; April 30, May 28,

1907; July 16, 1912. Others pending.

Capacity:
LONGITUDINAL FEED, 34" }
TRANSVERSE FEED, 12" AUTOMATIC.
VERTICAL FEED, 19"

Centres swing 14" in diameter, take 31" in length.

19

No.3A REAVY 34 in. x 12 in. x 19 in.
UNIVERSAL MILLING MACHINE.

Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes provided with means of compensation for
wear. Front end threaded, 4" diameter, 3, L.H. Has No. 11
taper hole. Hole through, 34" diameter. Recess In end and
cap nut for arbor or collet witn clutch collar.

Drive. 1 friction clutch pulley, 16" diameter. 5" belt. Runs
on ball bearings at constant speed, 320 revolutions per
minute. Back geared. Ratio of gearing', 1 to 20: 1. 16
changes of spindle speed in geometrical pro~ression,16 to
370 revolutions per minute in either direction. Locking
devlee for tumbler gear.

Arbor support. Ovcrliauging arm, solid steel. Both bearings
clampcLl with one lever. Ceutre of spindle to under side of
arm, 7 1-4". End of spindle to centre in arbor support, with
out arm bract·s, 33 1-4". Bronze bushing for arbor beariug,
hole 2 5-16" diameter. Adjustnble centre. Arm braces fur
nished. End of spindle to arbor bushing, with arm braces
in position, 2S". }~ace of column to arm braces, 29 3-4".

'l'able. Iucluding oil paus and channels, 60 3-4" x 14 1·2".
Working surface, 53 3-4," x 141-2". 3 T slots, 3-4" wide.
Quick automatic travel of 82" per minute in either direction.
Arc of swingl 2SO". Knee clnmped from front. Provision
for driving 20' Circular Milling Attachment.

Feeds. Positive. All hardened spur gears driven by chain.
Safety device in gear train. 16 changes In geometrical pro
gression, fl'Om5-8" to 20" rerminute. Independent of spindle
speeds. Range for smal mills, .0017" to .054" per revolution
of spindle; large mills, .039" to 1.25". An additional series of
less than 5-8" per minute providecl. No loose gears. Feeds
started, stopped and reversed by lever on front of knee.
Automatic feed ca n be used with table set to 50" either
side of O. Feed tripping mechauism, double plun~ertype.

Spiral Head and Foot-stock Centres. Swing 14" dIameter;
take 31". Head can be set at any angle from 10" below
horizoutal to 5° beyond perpendicular. Graduated to half
degrees. Front eud of spindle threaded, 2 3·4" diameter,
4, RH. Has No. 11 taper hole. Hole through, 1 1.4".
Foot-stock centre a1ljustable In vertical plane. Index
crank adjustable. Sector arms graduated.

Differential Indexing. All divisions from 1 to 382.
Adjustable Dials. Graduated to thousandths of an Inch.
Tank. Cast In base; capacity 12 gallons. Provision for pnmp

inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 7 1-8" wide,

2" deep. open 4 1-2".
Counter-shaft. 2 friction pulleJs. 16" diameter. 5" belts.

Speed: 320 revolutions per nnnute in either direction.
Floor Space. Pal'allel to spindle, 116"; at right augles, 10i".
Weights. Net, about 7200 Ibs.; ready for Shipment, about

8100 Ibs. Dimensions for shipment, 84" x 47" x 75". Space
occupied, about 172 cubic feet.

Equipment. No. 4.S 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 every.
thing else shown In cut, together with overhead works.

Price. F.o.b. Providence, R I. $ Pump, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No.4A
42 in. x 14 in. x 20 in.

UNIVERSAL MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6,1900; Nov. 12,1901; Jan. 6, Jan. 13, 1903;
July 11, Sept. 5, Dec. 12, 1905; April 30, May 28,

1907; July 16, 1912. Others pending.

Capacity:

LONGITUDINAL FEED, 42" ~

TRANSVERSE FEED, 14" AUTOMATIC.
VERTICAL FE~D, 20"

Centres swing ],4" in diameter, take 40" in length.

21
No.4A 42 in. x 14 in. x 20 in.

UNIVERSAL MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor bronze

boxes provided with means or comuensatlon for wea,..
Front end threaded! 4" diameter, 3, L:H. Has No. 11 taper
hole. Recess in ena and cap nut for arbor or collet with
clutch collar. Hole through, 3·4" diameter.

Drive. 1 friction clutch pulley, 16" diameter. 5" belt. Runs on
ball bearlugs at constant speed, 3Z0 revolutions per minute.
Back geared. Ratio of gearing, 1 to 20: 1. 16 changes of
spindle speed in geometrical progression, 16 to 370 revolu·
tions per minute in eithEr direction. Changes made by
adjustment of index slide and levers. Locking device for
tnmbler gear.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with one lever. Centre of spludle to undcr side of
arm,71-4". Eud of spindle to centre in arbor support,
without arm braces, 35 1-4". Bronze hushing for arbor
bearing! hole 2 5-16" diameter. Adjustable centre. Arm
braces Iurnlshed. End of spindle to arbor bushing, with
arm braces in position,30lt

• Faceofcolumn toarm IJl'aces,32".
Table. Includin~oil pans and channels, 70" x 141-2". Work.

inj!; surface
i

63' x 14 1·2". 3 T slots, 3-4" wille. Quick anto
matic trave of 82" per minute in either direction. Arc of
swing, 286°. Knee clamped from front. Provision for
drivinj!; 20" Circular Milling Attachment.

Feeds. Positive. All hardened spur gears driven by chain.
Safety device in gear train. 16 changes in geometrical pro·
gresslOn, from 5·8" to 20" per minute. Independent of spin.
dle speells. Range for small mills, .0017".to .054" per revo
lution of spindle; large mills, .039" to 1.25". An additional
series of less than 5-8" per minute provided. No loose I:"ears.
Feeds started, stopped and reversed hy lever on frout of
knee. Automatic feed can be used with table set to 53°
either side of O. Feed tripping mechanism, double plunger
type. Hand wheels clutched.

SpIral Head and Foot-stock Centres. Swing 14" diameter;
take 40". Head can be set a t any angle from 10° below
horizontal to 5° beyond perpencticular. Graduated to half
degrees. Front end of spindle threaded, 2 3·4" diameter, 4,
R.iI. Has No.n taper hole. Hole through, 1 1.4". ]<'oot-stocl,
centre adjustable in vertical plane. Index crank adjustable.
Sector arms graduated. .

Differential Indexing. All <livlsions from 1 to 382.
Adjustable Dials. Graduated to thousandths of a u Inch.
Tank. Castin base; capacity 12 gallons. Provision for pump

Inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 7 1.S"wide,

2" deep, open 4 1-2".
Counter-shaft. 2 friction pulleys, 16" diameter. 5" belt.

Speed: 320 revolutions per minute In either direction.
Floor Space. Parallel to spindle, 125"; at right anglcs, 124".
Weights. Nct, abont 7250 Ibs.; ready for shipment, about

8100 Ibs. Dimensions for shipment, 86" x 48" x 75". Space
occupied, about 180 cubic feet.

Equipment. No. 4-S swivel vise, change gears, Index plates
and tables, 9" 3-jawcd chuck, "G"colIet, centre rest, raising
block, wrenchcs and everything else shown In cut, together
with overheacl works.

Price. F.o. b. Providence, R. 1. $ Pump, $ extra.
Arhors, Collets, Tapers and Attachments, pages 72 to 123.
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Nt>. 4A HEAVY
42 in. x 14 in. x 20 in.

UNIVERSAL MILLING MACHINl1.
Constant Speed Drive.

Patentcd Fcb. 6,1900; Nov. 12,1901; Jan. 6, Jan. 1~, 1903;
July 11, Scpt. 5, Dec. 12.1905; April 30, :lIfay 28,

1907; July 16, 1912. Others pcnding..

Capacity:

LONGITUDINAL FEED, 42" ~

TRANSVERSE FEED, 14" AUTOMATIC.
VERTICAL FEED, 20"

Centres swing- 15" in diameter, take 411-2" in length.

23
No.4A REAVY 42 in. x 14 in. x 20 in.
UNIVERSAL MILLING MACHINE.

Spindle. Of cruciblc steel. Bearings gronnd. Phosphor bronze
boxes provided witll 'meaDS of compensation for wear.
Front end threaded, 4 1-2" diameter, 23-4, L.H. Has No. 12
taper hole. Hole tllrough,3-4"diameter.• Recess inend and
cap nut for arbor or col1et with clutch c01lar.

Drive. 1 friction Clutcll pulley, 18" diamelier.6" belt. Runson
ball bearings, at constant speed, 320 revolutions per minute.
Back /?eared. Ratio of gearing, 1 to 21.3: 1. 16 changes of
speed 111 geometrical progression, 15 to 350 revolutions per
minute in either direction. Changcs made by adj ustment of
index slide and levers. Locking device for tumbler gear.

Arbor Support: Overhanging arm, solid steel. Both bearings
clamped with one wrench. Centrc of spindle to under side of
arm, 8.3-8". End of spindle to centre in arbor support,
without arm bruces, 35". Bronze bushing for arbor bearing,
hole 2 9-16" diameter. Adju&table centre. Arm support
furnished. End of spindle to aruor bushing, with arm braces
in position, 29 3-4". Face of column to arm braces, 31 1·2".

Table. Including oil pans and cbannels, 72" x 17 1-2". 'Vork
ingsurf(l,ce,641-~"x171-2". 8Tslots 3-4" wide. Quick au
tomatic travel of 82" per minute in either direction. Arc of
swing,286°. Elevating screw, telescopic. Rneeclampedfrom
fr/mt. Provision for driving2O"Circular 1I1i11ing Attachment.

Feeds. Positive. Al1-bardened spur gears driven by chain.
Safet;v device in gear train. 16 cbanges in geometrical pro
gresslon~from 5-8" to 20" per minute. Independent of spin
dle speeDS. Range fOl"small mills, .0018" to .057" per revolu
tion of spindle;. ,arge mills, .041" to 1.33". An additional
series of less than 5-8" per minute provided. No loose change
gears. Feeds started, stopped and reversed by lever on
front of knee. Automatic feed can be used witll table set
to 53C either side of O. Feed tripping mechanism, double
plungertlPc. Hand wheels clutched.

Spiral Hea and Foot-stock Centres. Swing 15" diameter;
take 411-2". Head can be set at any angle from 10° below
horizontal to 5° beyond perpendicular. Front end of spindle
threaded, 2 8-4" diameter, 4, R.H. Has No. 12 taper hole.
Hole tbrougll,l 1-2" dillmcter. Graduated to haIf degrees.
Foot-stock centre adjustable In vertical plane. Index crank
adjustable. Sector armS graduated.

Differential Indexing. All divisions from 1 to 382.
Adjustable Dials. Gradnated to thousandths of an inch.
Tank. Cast in base; capacity 14 gallons. Provision for pump

inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 7 1·8" wide,

2" deep, open 4: 1_21f
•

Counter-snaft. 2 friction pnlleys, 18" diameter. 6" belt. Speed:
32(1 revolutions per minute in either direction.

Floor Space. Parallel to spindle, 130"; at right angles, 124".
Weights. Net, about 9500 Ibs.; ready for shipment, ahout

10,400 Ibs. Dimensions for Shipment, 92" x 53" x 78". Space
occupied, about 220 cubic feet.

Equipment. No. 4-S swivel vise, change gears, index plates
and tablee, 9// 3-jawed chuck,"T" collet, centre rest, raising
block, wrenches ~nd everything else shown in cut.

Pnce. F.o.b. Providence, R. 1. $ Pump $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. 00

7 in. x 4 1-4 in. x 7 1-2 in.

HAND MILLING MACHINE.

All Hand Feeds.

Capacity:

LONGITUDINAL FEED, 7".

TRANSVERSE FEED, 41-4".

VERTICAL FEED, 7 1-2".

25

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

HAND MILLING MACHINE.
All Hand Feeds.

Spindle. Of crucilJle steel. Bearings ground. Phosphor
bronze boxes provi(led with means of compensation for
wear. Front end has No.9 taper hole. Hole through, 17.32".

Drive. Cone, 4 steps, largest 9" diameter. 2" belt. 4 changes
of spindle speed direct and 4 reverse, 125 to 500 revolutions
per minute.

Arbor Support. Overhanging arm, solid steel. Centre of
spindle to under side of arm, 5 1-8". Adjustable centre an
integral part. Greatest distance, end of spindle to centre in
arbor support, 10 1·2".

Table. Including oil pans and channels, 20" x 7 1-2". Work
ing surface, 16" x 5 1·4/1. 1 T slot, 5-8" ,vide.

Feeds. Longitudinal, 7". Extreme throw of lever at any
setting gives a longitudinal feed of 4 1-4". Transverse, 4 1-4".
Vertical,71-2". Extreme throw of lever at any setting gives
a vertical feed of 3 1·2".

Adjustable Dial. Graduated to thousandths of an inch. For
transverse 1110VeJnent.

Vise. Flanged. Jaws hardened, 4 1·8" wide, 1 1-16" dccl',
open 2".

Counter-shaft. 2 friction pulleys, 8" diameter. 2 1-4" belts.
Speed: 250 revolutions per minute in either direction.

Floor Space. Right angles to spindle, 36". Parallel to spin
dle, 36".

Weights. Net, alJout 1000 Ibs.; ready for shipment, about
1250 Ibs. Dimensions for shiplnent, 4}" x 29/1 X 60". Space
occnpied, about 41 cubic feet.

Equipment. No. I-F flanged vise, oil can, "C" collet, wrenches
and everything else shown in cut, together with overhead
works.

Price. F.o.b. Providence, R. I. $

Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. 0

18 in. x 6 in, x 15 in.

PLAIN MILLING MACHINE.

Screw Feed.

Patented Jan. 13, 1903.

Capacity:
LONGITUDINAL FEED, 18", AUTOMATIC.

TRANSVERSE FEED. 6".

VERTICAL FEED, 15".
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No. 0
18 in. x 6 in. x 15 in.

PLAIN MILLING MACHINE.
Screw Feed.

Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes provided with means of compensation for
wear. Front end has No.9 taper hole. Hole through, 17-32".

Drive. Cone, 4 steps, largest 10" diameter. 2 1·4" belt. 4'
changes of spindle speed direct and 4 reverse, li5 to 460
revolutions per minnte.

Arbor Support. Overhanging arm, solid steel. Centre of
spindle to under siue of arm, [; 1·8". Adjustable centre an
integral part. Greatest dlstance, end of spindle to centre in
arbor support, 12 1-2".

Table. Including oil pans and channels, 29 1·4" x 8 13·16".
Working surface, 221.2" x 813-16/. 3 T slots, 5-8" wide.
Quick return operated by internal gear and pinion.

Feeds. 8 changes, from .005" to .11". Longitudinal, automatic,
18". Transverse, 6/1. Vertical, 15".

Adjustable Dials. Graduated to thousandths of an Inch.

Tank. Cast in base; capacity 3 1·2 galions. Provision for
pump inside frame.

Vise. Swivels. Base graduated. Jaws hardened, 5 1-8"
wide, 1 1-4" deep, open 2 3-4".

Counter-shaft. 2 friction pulleys, 10" diameter. 3" belts.
Speed: 2:lO revolutions per minute in either direction.

Floor Space. At right angles to spindle, 60". Parallel to
spindle, 38".

Weights. Net, about 1200 lbs.; ready for shipment, about
1450 lbs. Dimensions for shipment, 41" x 29" x 63". Space
occupied, about 43 cubic feet.

Equipment. No. 2-S swivel vise, oll can, "KK" collet,
wrenches and everything else shown in cut, together with
overhead works.

Price. F.o.b. Providence. R. I. $ Pump, $ extra.

Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No.OY

18 in. x 6 in. x 15 in.

PLAIN MILLING MACHINE.

Rack Feed.

,

Capacity:
LONGITUDINAL FEED, 18", AUTOMATIC.

TRANSVERSE FEED, 6".

VERTICAL FEED, 15".

29

No.OY
18 in. x 6 in. x 15 in.

PLAIN MILLING MACHINE.
Rack Feed.

Spindle. Of cruclble steel. Bearings ground. Pbosphor
bronze boxes provided with means of compensation for
wear. Front end bas Xo. 9 taper bole. Hole througb,17-3!".

Drive. Cone, 4 steps, largest 10" diameter. 2 1-4" belt. 4
ebanges of spindle speed direct and 4 reveroe, 115 to 460
revolutions per minute.

Arbor Support. Overbanging arm, solid steel. Centre of
spindle to under side of arm, 51·8". Adjustable centre an
integral part. Greatest distance, end of spindle to centre
in arbor support, 12 1·2/1.

Table. Including oil pans and cbannels, 29" x 8 13.16".
Working surface, 22 1·2" x 8 13·16". 3 T slots, 5-8" wiele.
Quick return by crank on front of knee.

Feeds. S changes, from .005" to .11". Longituuinal, automatic,
18". Transverse,6/1, Vertical,15".

Adjustable Dials. Graduated to thousandtbs of an inch. For
transverse and vertical movements.

Tank. Cast in base; capacity 31·2 gallons. Provision for
pump inside frame.

Vise. J<'langed. Jaws hardened, 4 1-8" wide, 1 1·16" deep,
open 2/1,

Counter-shaft. 2 friction pulleys, 10" diameter. 3" uelts.
Speed: 230 revolutions per minute in either direction.'

Floor Space. At right angies to spindle, 47". Parallel to
spindle, 38".

Weights. Ket, about 1100 Ibs.; ready for shipment, auout
13.301bs. Diluensions for shipment, 41" x 29" x 63". Space
occupied, alJout 43 cuuic feet.

Equi{)ment. Xo. I-F flanged vise, oil can, H KK" collet,
wrenches and everything else shown in cut, together with
overhead works.

Price. F.o.h. Providence, R. 1. $ Pump, $ extra.

Arbors, Collets, Tapers and AttaChments, pages 72 to 123.
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31

22 in. x 8 in. x 19 in.

Pntented 1"eb. 6, 1900; Jnu. 13, 1903; July 11, Dec. 12, 1905.

PLAIN MILLING MACHINE.

No. 1 22 in. x 8 in. x 19 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided witb means of compensatiou for
wear. Front end threaded, 2 1-2" diameter, 4-, L.R. Has
1\0. 10 taper bole. Hole tbrongb, 21.32" diameter.

Drive. Cone,5 steps, largest 103·4" diameter. 3" belt. 10
ebauges of spiudle speed direct, in geometrical progre.·
SiOll, 61 to 430 revolntions per minute; 5 reverse, 68 to 389
revolutions per minute.

Arbor Support. Overhanging arm, solid steel. Botb bearings
clamped witb one lever. Centre of spindle to nnder sitle of
arm, 5 1·2". End of spindle to centre in arbor support,
witbout arm braces, 21 3·4". Bronze busbing for arbor
bearing, hole 1 13·16" diameter. Adjustable centre. Arm
braces furnisbed. End of spindle to arbor busbing, witb
arm braces, 17". Face of column to arID braces, 21 3_4/1

•

Table. Includiug oil pans and cbaulle!s, 423·4" x 111.2".
Working surface, 37" x 11 1-2". 3 T slots, 5-8" wide. Quick
return operated by internal gear and piuion. Elevating
screw, telescopic. Kuee clamped from front. Provision
for driving 18" Circular Milling Attacbment.

Feeds. rositive. All spur gears driven by cbain. 20
changes in geometrical progression, from .003/1 to .150" per
revolution of spindle. lS'0 loose cbauge gears. Cbanges
made by adjustment of index slide and levers. Feed trip.
ping mechanism, double plunger type. Hand wheels
clutcbed.

Adjustable Dials. Graduated to thousandths of an incb.
Tank. Cast in base; capacity 7 gallous. Provision for pump

inside fra'me.
Vise. Swivels. Base graduated. Jaws bardened, 5 1-8"

wide, 1 1-4" deep, open 2 3,4".
Counter-sbaft. 3 fricLion pulleys, 12" diameter, 3 1-2" belts.

Speeds: direct,147 and 180 revolutions per minntc; reverse,
163.

Floor Space. At right angles to spindle, SO". Parallel to
spindle, 61 1·2".

Weights. Net, about 2.30 Ibs.; relldy for sbipment, abont
3200 lbs. Dimensions for shipment, 60" x 34,/1 x 68". Space
occupied about SO cubic feet.

Equipment. No. 2-8 swivel vise, oi I can, "E" collet, WI'ClH'hC's
and everything else shown in cut, together with ovcrhcaJ
,vorks. /

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.

( AUTOMATIC.

No.1

Capacity:
LONGITUDINAL FEED, 22"
TRANSVERSE FEED, 8"

VERTICAL FEED, 19".
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No.lY

24 in. x 6 1-2 in. x 18 1-2 In.

PLAIN MILLING MACHINE.

Rack Feed.

Pn tented Dec. 12, 1005.

Capacity:
LONGITUDINAL FEED, 24", AUTOMATIC.

TRANSVERSE FEED, 61-2".

VERTICAL FEED, 181-2".
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No.lY
24 in. x 6 1-2 in. x 18 1-2 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means of compensation for
wear. Front end threaded, 21.2" diameter, 4, L.R. Ibs
No. 10 taper hole. Hole through, 21·32" diameter.

Drive. Cone,5 steps, largest 10 3·4" diameter. 3" belt. With
1 speed of counter·shaft, 5 changes of spindle speed direct
and 5 reverse, 68 to 389 reYolutions per, minute, or with
2 speeds, 10 direct, from 61 to 430 revolutions per minute.
Speeds in geometrical progression.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with oue lever. Centre of spindle to under side of
arm, 51·2". End of spindle to centre In arlJor support,
without arm braces, 17". Bronze busbing for arbor bearing,
hole 113·16" diameter. Adjustable centre. Arm braces
furnished. End of spindle to arbor bushing, with arm
braces,12". Face of column to arm braces, 17 1-4".

Table. Including oil pans and channels, 38" x 10". Working
surface, 32" x 10". 3 T slots, 5-8" wide. Elevating screw,
telescopic. Qnick return operated by crank on front of knee.

Feeds. 8 changes In geometrical progression, from .007" to
.12" per revolution of spindle.

Adjustable Dials. Graduated to thousandths of an Inch. For
transverse and vertical movements.

Tank. Cast in base, capacity 7 gallons. Provision for pump
inside fTame.

Vise. Flanged. Jaws hardened, 51·8" wide, 1 1-4" deep,
open 23-4".

Counter-shaft. 2 friction pulleys, 12" diameter. 3" belts.
Speeds: 163 revolutions per miuute in either direction, or
direct, 147 and 180.

Floor Space. At right angles to spindle, 62". Parallel to
spindle, 51".

Weights; Net, about 2075 Ibs.; ready for shipment, about
2425 Ibs. Dimensions for shipment, 5~"x 34"x 67". Space
occupied, about 70 cubic feet.

Equipment. No. 2-F tlanged vis~, oil can, "E" collet, wrenches
and everything else shown in cut, together with overhead
works.

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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Constant Speed Drive.

PLAIN MILLING MACHINE.

No.lB
22 in. x 8 in. x 19 in. Spindle. Of crucible steeL Bearings ground. Pbospbor

bronze boxes provided witb means of compensation for
wear. Front end threadcd, 2 1-2" diametcr, 4. L.H. Has
No. 10 taper hole. Hole through, 21-32" diameter.

Drive. 1 friction clutcb pulley, 11" diameter. 3" belt. Runs on
ball bearings at constant speed, 300 revolutions per minute.
Can be driven direct from main line. Ratio of gearing, .7 to
7.3: 1. 12 changes of speed in geometrical progression, 41
to 427 revolutions' per minute, in either direction. Reverse
within machine. Changes made by a(ljuslment of index
slide and levers. Locking device for tum bIer gear.

Arbor Support. Overhanging arm, SOlid steel. Both bearings
clamped witb one lever. Centre of spindle to under side
of arm, 5 1-2". End of spindle to centre in arbor support,
without arm braces, 21 3-4". Bronze busbing for arbor bear
ing, hole 113-16". Adjustable centre. Arm braces furnisherl.
End of spindle to arbor busbing, with arm braces, 1700

•

Face of column to arm braces, 21 3-4".
Table. Including oil pans and. channels, 42 3-4" x 11 1-2".

Working surface, 37" x 111-2". 3 T slots, 5-8" wide. Quick
return operated by internal gear and pinion. Elevating
screw, telescopic. Knee clamped from front. Provision
for driving 18" Circnlar Milling Attachment.

Feeds. Positive. All spur gears driven by cbaln direct.
Safety device in gear train. 20 changes in geometrical pro
gression, from 3-10" to 15" per minute. Independent of
spindle speeds. Range for small mills, .0007" to .0;15" per
revolution of spindle; large mills, .0073" to .366". No loose
change gears. Changes made by adjustment of index slide
and levers. Feed tripping mechanism, double plnnger type.
Hand wheels clutched.

Adjustable Dials. Graduated to tbousandtbs of an inch.
Tank. Cast in base; capacity 7 gallons. Provision for pump

inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 5 1-8" wide,

1 1-4" deep, open 2 3-4".
Floor Space. At right angles to spindle, 78". Parallel to

spindle, 67".
Weights. 1\et, about 2750 lbs. Ready for shipment, about

3250 lbs. Dimensions for shipment, 6i" x 3,')" x 68". Space
bccupied, about 92 cubic feet.

Equipment. No. 2·8 swivel vise, oil can, "E" collet, wrenches
and everything else shown in cut.

Price. F.o.b. Providence, R. 1. $ Pump, $ extra.
Countershaft, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.

No. IB 22 in. x 8 in. x 19 in.
PLAIN MILLING MACHINE.

( AUTOMATIC.

Patenteu ];'eb. 6, 1900; Jan. 6, Jan. 13, 1903; July 11,
Dec. 12, 1905; May 28, 1907. Others pending.

Capacity:
LONGITUDINAL FEED, 22"

TRANSVERSE FEED, 8"

VERTICAL FEED, 19".
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No. ID (BACK GEARED)

22 in. x 8 in. x 19 in.

PLAIN MILLING MACHINE.

Patented Feu. 6, 1900; Jan. 13,1903; July II, Dec. 12, 1905.

Capacity:

LONGITUDINAL FEED, 22" I AUTOMATIC.
TRANSVERSE FEED, 8" \

VERTICAL FEED, 19".

37

No. ID (BACK GEARED) 22 in. x 8 in. x 19 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means of compensation for
wear. Front end threaded, 2 1-2" diameter, 4, L.H. Has
Xo. 10 taper hole. Hole through, 21-32" diameter.

Drive. Cone, 4 steps, largest 10" diameter. 3" belt. Back
gears at front. 16 changes of spindle speed direct, in geo
metrical progression, 21 to 418 revolutions per minute; 8
reverse, 23 to 382 revolutions per minute.

Arbor Support. Overhanging arm, solid steel. Beth bearings
clamped with one lever. Centre of spindle to under side of
arm, 5 1-2". End of spindle to centre In arbor support,
without arm braces, 21 3-4". Bronze bushing for arbor
bearing, hole 1 13.16" diameter. Adjustable centre. Arm
braces furnished. End of spindle to arbor bushing, with
arm braces,I7". Face of column to arm braces, 21 3-4".

Table. Including oil pans and channels, 42 3-4" x 11 1-2".
Working surface, 37" x 11 1-2". 3 T slots, 5-8" wide. Quick
return operated by internal gear and pinion. Elevating
screw, teiescopic. Knee clamped from front. Provision
for driving 18" Circular lIl111ing Attachment.

Feeds. Positive. All spur gears driven by chain. 20 changes
In geometrical progression, from .003" to .150" per revolu.
tion of spindle. No loose change gears. Changes made by
adjustment of Index slide and levers. Feed tripping
mechanism, double plunger type. Hand wheels clutched.

Adjustable Dials. Graduated to thousandths of an inch.
Tank. Cast in base; capacity 7 gallons. Provision for pump

Inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 6 1.8" wide,

1 9-16" deep, open 3 5-8".
Counter-shaft. 3 friction pulleys, 12" diameter. 3 1-2" belts.

Speeds: direct, 190 and 230 revolutions per minute; reverse,
210.

Floor Space. Right angles to spindle, 78". Parallel to spin.
die, 61".

Weights. Net, about 2900 lbs.; ready for shipment, about
3350 lbs. Dimensions for shipment, 60" x 34" x 68". Space
occupied, about 80 cubic feet.

Equipment. No. 3·S swivel vise, 011 can, .. E" collet, wrenches
and everything else shown in cut, together with overhead
works.

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. IBD (BACK GEARED)

22 in. x 8 in. x 19 in.

PLAIN MILLING MACHINE.

Constant Speed Drive.

Patenteu Feb. 6, 1900; Jan. 6, Jan. 13, 1903; ~uIY 11.
Dec. 12, 1905; J\1ay 28, 190.. Others pendmg.

Capacity:
LONGITUDINAL FEED, 22" \ AUTOMATIC.
TRANSVERSE FEED, 8"

VERTICAL FEED, 19".
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No. IBD (BACK GEARED) 22 in. x8 in. x19 in.

PLAIN MILLING MACHINE.
Spindle. Of crucihle steel. Bearings ground. Phosphor

bronze hoxes provided with mcans of compensation for
we.Il'. Front end threaded, 2 1.2"diameter. 4, L.H. Has
No. 10 taper hole. Hole through, 21-32" diameter.

Drive. 1 friction clutch pulley, 11" diameter. 3" belt. Runs
on hall hearings at constant speed, 300 revolutions per
minute. Can be driven direct from main line. Back geared
Ratio of gearing, 1 to 20: 1. 16 changes of speed in geomet
rical progression, 15 to 376 revolutions per minute, in either
direr.tion; obtained ])y l5earing. Reverse within machine.
Changes made ])y aajustment of index slide and levers.
Locking device for tumbler gear.

Arbor Support. Overhanging arm, solid steel. Both bcarings
clamped with one lever. Centre of spindle to under side
of arm, 5 1-2". End of spindle to centre in arbor support,
without arm braces, 21 3-4". Bronze ])ushing for arbor
bearing, hole 1 13-16". Arm braces furnished. Adjustable
centre. End of spindle to ar])or ])ushing. with arm braces,
17". Face of column to arm ])races, 21 3-4".

Table. Including oil pans and channels, 42 3-4" x 11 1-2".
Working surface, 3," x 11 1-2". 3 T slots, 5-8" wide. Quick
return operated by internal I(ear and pinion. Elevating
screw, telescopic. Knee clamped from front. Provision for
driving ~8" Circular Milling Attachment.

Feeds. Positive. All spur gears driven by chain direct.
Safety device in gear train. 20 changes in geometrical
progression, from 3-10" to 15" per minute. Independent
of spindle speeds. Range tor small mills, .0008" to .040" per
revolntion of spindle; large mills, .020" to 1". No loose
chan'l"e gears. Changes made by adjustment of index slide
and levers. Feed tripping mechanism, double plunger type.
Hand wheels clutched.

Adjustable Dials. Graduated to thousandths of an inch.
Tank. Ca,t in base; capacity 7 gallons. Provision for pump

inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 6 1-8" wide,

1 9-16" deep, open 3 5-8".
Floor Space. Right angles to spindle, 78". Parallel to spin

dle, 67".
Weights. Net, about 3100 Ibs. Ready for shipment, about

3600 Ibs. Dimensions for shipment, bi// x 35" x 68". Space
oceupied, about 92 cubic feet.

Equipment. No. 3-S swivel vise, "E" collet, oUean, wrenches
and everything else shown in cut.

Price. );'.o.b. Providence, R. 1. $ Pump, $ extra.
Counter-sbaft, $ extra.
Arbors, Collets, Tarers and Attachments, pages 72 to 123.



Patented Feb. 6, 1900; Jan. 13, 1903; July 1~, Dec. 12, 1905.

AUTOMATIC.

AUTOMATIC.
Hand Feed if desired.

40 .

No.2
28 in. x 10 in. x 19 in.

PLAIN MILLING MACHINE.
Hand or Automatic

Transverse and Vertical Feeds.

Capacity:

LONGITUDINAL FEED, 28",

TRANSVERSE FEED, 10"
VERTICAL FEED, 19"

'.

•

No. 2 28 in. x 10 in. x 19 in.
PLAIN MILLING MACmNE.

Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes provided with means of compensation for

·wear. Front end threaded, 2 1-2" diameter, 4, L.U. Has
No. 10 taper hole. Hole through, 21-32".

Drive. Cone, -1 .steps, largest 10" diameter. 3" belt. Back
gears at front. 16 changes of spindle speed direct, in
geometrical progression, 21 to 418 revolutions per minute;
8 reverse, 23-to 382 revolution. per minute.

Arbor Support. Overhanging arm, solid steel. Both bear
ings clamped with one lever. Centre of spindle to under
side of arm, 5 1-2". End of spinelle to centre in arbor
support, without arm braces, 23 1-4/1, llronze bushing for
arhor bearing, hole 1 13-16" diameter. Adjustable centre.
Arm braces furnished. End of spindle to arbor bushing,
with arm braces, 18 1-2". Face of column to arm hraces,
23 1-4".

Table. Including oil pans and channels, 49 1-2" x 11 1-2".
Working surface, 44" x 111-2". 3 T slots, 5-8" wide. Quick
return operated by internal gear ~nd pinion. Elevating
screw, telescopic. Knee clamped from front. Provision
for driving 18" Circular Milling Attachment.

Feeds. Positive. All spur gears driven by chain. 20
changes in geometrical progression, from .003" to .150" per
revolution of spindle. Ko loose change gears. Changes
made by adjustment of index slide and levers. Feed
tripping mechanism, double plunger type. Hand wheel.
clutched.

Adjustable Dials. Graduated to thousandths or an inch.
Tank. Cast in base; capacity-7 gallons. Provision for pump

inside frame.
Vise. Swivels. Base graduated. Jaws hardened, 61-8"

wide, 1 9-16" deep, open 3 5-8".
Counter-shaft. 3 friction pulleys, 12" diameter. 3 1-2"

belts. Speeds: direct, 190 and ~30 revolutions per minute;
reverse, 210.

Floor Space. At right angles to spindle, 90". Parallel to
spindle, 63".

Weights. Net, about 3050 lhs.; rearly for shipment, about
3550 Ihs. Dimensions for shipment, 6O"x 3-1"x 68". Space
occupied, about 80 cubic feet.

Equipment. Ko. 3-S swivel vise, "En collet, wrenches and
everything shown in cut, together with overhead works.

Price. F.o b. Providence, R. I. $ Pnmp, $ extra.
With Hand Transverse and Vertical Feeds, $
Arbors, Collets, Tapers and Attachments, pages 72 to 123.



No. 2Y

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

PLAIN MILLING MACHINE.
Rack Feed.

Patented Dec. 12, 1905.

Capacity:
LONGITUDINAL FEED, 28", AUTOMATIC.

TRANSVERSE FEED, 6 1-2".

VERTICAL FEED, 18 1-2".

•

•

No. 2Y 28 in. x 61-2 in. x 181-2 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means of compensation for
wear. Front end threaded,2 1.2" diameter, 4, L.R. Has
No. 10 taper hole. Hole through, 21·32" diameter.

Drive. Cone, 4 steps, largest 10" diameter. 3" belt. Back
gears at front. 8 changes of spiudle speed in either diree.
tiou, 23 to 382 re,olutions per minute, or 16 direct, 21 to 41b.
Speeds in geometrical progression.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with one lever. Centre of spindle to under side
of arm, 5 1.2". End of spindle to centre in arbor support
without arm braces, Ii". Bronze bushing for arbor bearing,
hole 113.16" diameter. Adjustable centre. Arm braces fur
nished. End of spindle to arbor bushing, with arm braces,
12/1. Face of column to arm braces, 17 1_4".

Table. Including oil pans and channels, 40" x 10 1.4". ~Vork

ing surface, 34" x 10 1·4". 3 T slots, 5-8" wide. Quick return
by crank on front of knee. Elevating screw, telescopic.

Feeds. 12 changes in geometricai progression, from .006" to
.130".

Adjustable Dials. Graduated to thousandths of an inch. For
transverse and vertical movements.

Tank. Cast in base; capacity 7 gallons. Provision for pump
inside frame.

Vise. Flanged. Jaws hardened, 6 1-8" wide, 1 9-16" deept
open 35-8".

Counter-shaft. 2 friction pulleys,14" diameter, 31-2" belts.
Speeds: 210 revolutions per minute in either direction;
or direct, 190 and 230.

Floor Space. Right angles to spindle, 68". Parallel to
spindle, 5r'.

Weights. Net, about 2450 Ibs.; ready for shipment, about
2815 Ibs. Dimensions for shipment, 53/1 x 34" X 67". Space
occupied, about 70 cubic feet.

Equipment. No. 3·}-' flunged vise, on can,"E" collet, wrenches
and everything else shown In cut, together with overhead
works.

Price. F.o.b. ProvIdence, R. 1. $ Pump, $ extra.
Arbors, COllets, Tapers and Attachments, pages 72 to 123.
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Patented Feb. 6, 1900; Jan. 6, Jan. 13, 1903; .Tuly 11,
Dec. 12, 1905

6
' ~ray 28, 1907; July 16,1912.
thers pending.

No. 2B
28 in. x 10 in. x 19 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Hand or Automatic Transverse and Vertical Feeds.

No. 2B 28 in. x 10 in. x 19 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means Of compensation for wear.
Front end threaded, 2 1-2" diameter, 4, L.H. lias No. 10
taper hole. Hole through, 21-32" diameter.

Drive. 1 friction clutch pulley, 11" diameter. 3" belt. Runs
on ball bearings atconstant speed, 300 revolutions per minute.
Can be driven direct from main line. Back geared. Ratio of
gearing, 1 to 20: 1. 16 changes of speed in geometrical pro·
gression, 1;; to 3,6 revolutions per minute in either direction,
obtained by gearing. Reverse within machine. Changes
made by adjustment of index slide and levers. Locking
device for tumbler gear.

Arbor Support. Overhanging arm solid steel. Both bearings
clamped with one lever. Centre of spindle to under side
of arm, 5 1·2". End of spindle to cen tre in arbor support,
,vithont artn braces, 23 1-4". Bronze bushing for arbor bear
ing, holel 13·16". Adjustable centre. Arm braces furnished.
End of spindle to arbor bushing, with arlU braces, 181·2".
Face of column to arm braces, 23 1·4".

Table. Including oil pans and channels, 491·2" x 111·2".
Working surface, 44" x 111·~". 3 T slots, 5·8" wide. Quick
return operated by internal gear and pinion. Elevating
screw, telescopic. Knee clamped from front. Provision for
driving 18" Circular Milling Attachment.

Feeds. Positive. All spur gears driven by chain direct. Safety
device in gear train. 20 changes, in geometrical progres
sion, from 3·10" to 15" per minute. Independent of spindle
speeds. Range for small mills, .0008" to .040" per revolution
of spindle; large mills, .020" to 1". No loose change gears.
Changes made by adjustment of index slide and levers.
Feed tripping mechanism, double plunger type. Hand wheels
clutched.

Tank. Cast il). base, capacity 7 gallons. Provision for pump
inside frame.

Adjustable Dials. Graduated to thousandths of an inch.
Vise. Swivels. Base graduated. Jaws hardened, 6 1·8" wide,

1 9·16" deep, open 3 5·8".
Floor Space. At right angles to spindle, 90". Parallel to

spindle, 68".
Weights. Net, about 3050 Ibs. Ready for shipment, about 3550

Ibs. Dimensions for shipment, 67"x 35"x 68/1. Space occupied.
about 92 cubic feet.

Equipment. No. 3·S swivel vise, "E" collet, oil can, wrenches
and everything else shown in cut.

Price. F.o.b. Providence, R. 1. $
With Hand Transverse and Vertical Feeds, $
Pump, $ extra.
Counter-shaft, $ extra.
Arbors, Collets, Tapers and Attachments, pages ,2 to 123.

•
AUTOMATIC.

AUTOMATIC.
Hand Feed if desired.

Capacity:
LONGITUDINAL FEED, 28",

TRANSVERSE FEED, 10" }
VERTICAL FEED, 19"
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No. 2B HEAVY

28 in. x 10 in. x 19 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6,1900; Jan. 6, Jan. 13,1903; July 11,
Dec. 12, 1905; JlIay 28, 1907; July 16,1912.

Others pending.

Capacity:

LONGITUDINAL FEED, 28"}
TRANSVERSE FEED, 10" AUTOMATIC.
Y:J:RTICAL FEED, 19"
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No. 2B HEAVY 28 in. x 10 in. x 19 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Pbospboi'

bronze boxes provided with means of compensation fOl"
wear. Front eud threaded, 4" diameter, 3, L.H. Has ~0.11
taper hole. IIole tbrougb, 3·4" diameter. Recess in end and
cap nut for arbor or collet with clutch collar.

Drive. 1 friction clutch pulley, 14" diameter. 4" belt. Runs
on ball bearingsatconstantspeed, 320revolutions per minute.
Can be driven direct from main line. Back geared. Rati<>
of gearing, 1 to 18.8: 1: 16 cLanges of spindle speed in geo·
metrical progression, 17 to 300 revolutIOns per minute in
either direction. Reverse within machine. Changes made
by adjustment of index slide and levers.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with one lever. Centre of spindle to under side of
'arm, 6 3·8". End of spindle to centre in arlJor support,
witbout arm braces, 27 1·2". Bronze bushing for arbol"
bearing, 2 1.16" diameter-. Adjustable centre. Arm braces
furnished. End of spindle to arbor bushing in arm braces,
22 1·2"• Face of column to arm braces, 24 1·2".

Table. Including oil pans and cbannels, 511.2" x 149·16".
Working surface,45" x H 9·16". 3 T slots, 5·8" wide. Quick
automatic travel of 75" per minute in either direction. Ele·
vating screw, telescopic. Knee clamped from front. Provi
sion for driving 20" Circular Milling Attachment.

Feeds. Positive. All bardened spur gears driven lJy chain
direct. Safety device in gear train. 20 cbanges in geometri
cal progression, from 3-10" to 15" per minute. Independent
of spindle speeds. Range for small mllls, .0008" to .038" per
revolution of spindle; large mills, .0176" to .882". No loose
cbange gears. Changes made by adjustment of index slide
and levers. Feeds started, stopped and reversed lJy lever
on front of knee. Feed tripping mechanism, double plunger
type. Haud wheels clutched.

Adjustable Dials. Graduated to thousandths of an incb.
Pump. Placed inside frame. Tank cast in base; capacity

8 1·2 gallons.
Vise. ]'lanf,l"ed. Jaws hardened, 6 l·b" wide, 1 9·16" deep,

open 35-5'.
Floor Space. At rigbt angles to spindle, 96". Parallel to

spindle, ,Gil.
Weights. Net, about 4400 Ibs.; ready for sbipment, about

5000 Ibs. Dimensions for shipment, 71" x 38/1 x 72". Space
occupied, about 112 cubic feet.

Equipment. No. 3-F flanged vise, "G" collet, wrenches nnd
everything else shown in cut.

Price. F.o.b. Providence, R. I. $
Counter.shaft, $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.

'.



Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes provided with means of compensation for
wear. Ji'rontend threaded,4!' diameter, 3, L.R. Has No.n
taper hole. Recess in end and cap nut for arbor or collet
with clutch collar. Hole through, 3-4" diameter.

Drive. Cone, 4 steps,largest 11 1.2" diameter. 3" belt. Back
gears at front. 16 changes of spindle speed, 13 to 439 rev
olutions per minute. Speeds in geometrical progression.

Arbor Support. Overhanging arm, solid steel. Both_ bearings
clamped with one lever. Centre of spindle to under side of
arm, 6 3-8". Eud of spindle to centre iu arbor support,
without arm braces, 29 VI!'. Bronze bushing for arbor bear
ing,hole 21·16" diameter. Adjustable centre. Arm braces
furnisbed. End of spindle to arbor busbing, with arm
braces, 24 1·4". Face of column to arm braces, 26".

Table. Including oil pans and channels, 57 1·2" x 14 9-16".
Working surface, 51"x 14 9·"16". 3 T slots, 5-8" wide. Quick
automatic travel of 75" per minute in either direction. Ele_
vating screw, telescopic. Knee clamped from front. Pro
vision for driving 20" Circular Milling Attachment.

Feeds. Positive. All hardened spur gears driveu by chaiu.
20 changes in geometrical progression, from .004." to .200" per
revolution of spindle. No loose change gears. Changes
made by adjustment of index slide and levers. Feeds started
stopped and reversed by lever ou front of knee. Feed
tripping mechanism, double plunger type. Hand wbeels
c1utcbed.

Adjustable Dials. Graduated to tbousandtbs of an inch.
Pump. Placed iuside frame. Tank cast in base; capacity

7 1·2 gallons.
Vise. Flanged. Jaws hardened, 61·8" wide, 19·16" deep,

open 3 5·8".
Counter-shaft. 2 pairs of tight and loose pulleys, 14" and 18"

diameter. 3 1·2" belts. Speeds: 308 and 120 revolutions per
minute.

Floor Space. At right angles to spindle, 97". Parallel to
spindle, 73".

Weights. Net, about 4500 Ibs.; ready for shipmeut, about
5100 Ibs. Dimensions for sbipment, 69" x 38" x 72". Space
occupied, about 109 cuhic feet.

Equipment. No. 3-F flanged vise, "G" collet, wrenches
and everything else shown In cut, together with overhead
works.

Price. F.o.b. Providence, R. I. $
Arbors, Collets, Tapers and Attachments, pages 72 to 12~.
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No.3

34 in. x 12 in. x 20 in.

PLAIN MILLING MACHINE.

Patented J<'eb. 6. 1900; Jan. 13, 1903; July n, Dec. 12,1905.

Capacity:

LONGITUDINAL FEED, 34"}
TRANSVERSE FEED, 12" AUTOMATIC.
VERTICAL FEED. 20"

No.3
PLAIN

34 in. x 12

MILLING
in. x 20 in.
MACHINE.
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No.3B
34 in. x 12 in. x 20 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Patented Feu. 6, 1900; Jan. 6, Jan. 13, 1903; Julyll, De('. 12,
1005; May 28,100,; July 16, 1aI2. Othcrs pending.

Capacity:

LONGITUDINAL FEED, 34" }
TRANSVERSE FEED, 12" AUTOMATIC.
VERTICAL FEED, 20"

51

No. 3B 34 in. x 12 in. x 20 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. PhosphoI'

bronze boxes provided with means of compensation for
wear. Front end threaded. 4" diameter, 3 L.H. Has No. 11
taper hole. Hole throup;h,3-4" diameter. Recess in end and
cap nut for arbor or collet with clutch collar.

Drive. 1 friction clutch pulley, 14" diameter. 4" belt. Runson
ball bearings at constant speed, 320 revolutious per min ute.
Can be driven direct from main line. Back ~eared. Ratio
of gearing, 1 to 18.8: 1. 16 changes of speed In geometrical
progression, 17 to 390 revolutions per minute. Reverse
within machine. Changes made by adjustment of index
slide and levers. Locking device for tumbler gear.

Arbor Support. Overhanging arm, solid steel. Both bearings
clamped with one lever. Centre of spindle to under siLle of
arm, 63-8". End of spindle to centre in arbor support,
without arm braces, 29 1-4". Bronze bushing for arbor
bearing, hole 2 1-16" diameter. Adjustable centre. Arm
braces furnished. End of spindle to arbor buslling in arm
braces, 24 1-4". Face of column to arm braces, 26~.

Table. Including oil pans and channels, 57 1·2" x 14 9.16".
'Vorking surface, 51" x 14 9·16". 3'.r slots, 5-8" ,vide. Quick
automatic travel of 75" per minute in either direction. Ele·
vating screw, telescopic. Knee clamped from front. Pro·
vision for driving 20" Circular Milling Attachment.

Feeds. Positive. All hardened spur gears driven by cbain
direct. Safety device In gear train. 20 changeB, in geomet.
rical progression, from 3-10" to 15" per minute. Inllependellt
of spindle speeds. Range for small mills, .0008" to .038" per
revolution of spindle; large mills, .017" to .8152". No loose
change gears. Changes made by sdjustment of index slide
snd levers. Fecds started, stopped ami reverse,l uy leyer
on frontof knee. Feed tripping mechanism, douule pluuger
typc. Hand wheels clutched.

Adjustable Dials. Graduatcd to thousandths of an inch.
Pump. Placed inside frame. Tank cast In base; cspacity

8 1-2 gallons.
Vise. Flan~ed. Jaws hardened, 6 1-8" wide, 1 9-16" dccp,

opcn 35-8'. .
Floor Sl'ace. At right augles to spinLlle, 0," Parallel to

spindle, 78 1-2".
Weights. Net. about 4450 lbs.; rendy for Bhipmeut, ahout

5050 Ibs. Dimensions for Shipment, 76" x 3:::;" x 'j~'I. Space
occupied, auout 120 cubic feet. .

Equipment. No.3·F flanged viee, "G" collet, wrenches and
everything elee shown in cut.

Price. F.o.b. Providence, R.I. $
Counter-Bhaft, $ extra.
Arbors, ColletB, Tapers and Attachments, I)ages 72 to 123.
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No. 3B HEAVY
34 in. x 12 in. x 20 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6, 1900; Jan. 6, Jan. 13, 1903; JulyH, Dec. 12,
1905; May 28, 1907; July 16, 1912. Others pending.

e ,

Capacity:

LONGITUDINAL FEED, 34" }
TRANSVERSE FEED, 12" AUTOMATIC.
VERTICAL FEED, 20"

53

No. 3B HEAVY 34 in. x 12 in. x 20 in.

PLAIN MILLING MACIDNE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bron>.e boxes provided with means of compensation for
wear. Front end threaded, 4" diameter, 3, L.R. Has No. 11
lapel' bole. Hole through, 3-4" diameter. Recess in end
and cap nut for arbor or collet with clutch coilaI'.

Drive. 1 friction clutch pulley,16" diameter. 5" belt. Runson
ball bearin!/;s at constant speed, 320 revolutions per minute.
Can be driven direct from main line. Back geared. Ratio
of gearing, 1 to 20: 1. 16 changes of spindle speed in geo
metrical prol;ression, 16 to 370 revolutions per minute.
Chanaes made by adjustment of index slide and levers.
Locking device for tumbler gear.

Arbor Support. Overhangin~arm, solid steel. Both bearings
clamped from one point. ventre of spindle to under side of
firm, 71-4". End of spindle to cen trc in arbor support, witbout
arm braces, 331-4". Bronze bushing for arbor bearing, hole
25-16" diameter. Adjustable centre. Arm braces furnished.
End of spindle to arbor busbing in arm braces, 28". Face
of column to arm braces, 29 3-4".

Table. Including oil pans and channels, 60" x 18". Working
surface, 53" x 18". 3 T slots,3-4" wide. Quick automatic
travel of 82" per minute in either direction. Elevatinl$' screw,
telescopic. Knee claml'ed from front. ProviSIOn for
driving 20" and 26" Circular l\Iilling Attachments.

Feeds. Positive. All hardened spur gears driven by cbain
direct. Safety device in gear train. 16 changes in geomet
rical progression, from 5-8" to 20" 1'er minute. Independent
of spIndle speeds. Range for small mills, .0017" to .054" per
revolution of spindle; large mills, .03!)" to 1.25". No loose
change gears. Changes made by adjustment of index slide
and levers. Feeds started, stopped and reversed by lever
on front of knee. Feed tripping mechanism, double plunger
type. Hand wheels clutched.

Adjustable Dials. Graduated to tbousandths of an inch.
Pump. Placed inside frame. Tank cast in base; capacity:

12 gallons.
Vise. Flanged. Jaws hardened, 7 1-8" wide, 2" deep, open

4 1-2".
Floor Space. At right angles to spinlile, 100". Parallel to

spindle, 91".
Weights. Net, about MOO Ibs.; ready for shipment, about

7100 Ibs. Dimensions for sWpment, 84" x 44/1 X 75". Space
occupied, about 161 cubic feet.

Equipment. No. 4-F lIanged vise, "G" collet, wrenches and
everytiling else shown In cut.

Prices. F.o.b. Providence, R. I. $
Counter-shaft (one pall' of tight and loose pulleys, 16"
diameter,5" belt), $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.



No. 4B
42 in. x 14 in. x 20 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6, 1900; Jan. 6, Jan. 13, 1903; July n, Dec. ]2,
1905; 1I1ay 28, 1907; July 16, 1912. Others pending.

Capacity:
LONGITUDINAL FEED, 42" }
TRANSVERSE FEED, 14" AUTOMATIC.

VERTICAL FEED, 20"
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No. 4B 42 in. x 14 in. x 20 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with meaus of compensation for
wear. Front end threaded,~"diameter, 3, L.Il. Has No.n
taper hole. Hole through, 3-4" diameter. Recess in end
and cap nut for arbor or collet with clutch collar.

Drive. 1 friction clutch pulley, 16" diameter. 5" belt. Runs
on ball bearings at constant specd, 320 revolutions pel'
minute. Can be driven direct from main line. Backgeared.
Ratio of gearing, 1 to 20: 1. 16 changes of spIndle speed in
gcometrical progression, 16 to 370 revolntions per minute.
Changes made by adjustment of index slide and levers.
Locking device for tumbler gear.

Arbor Support. Overbanging arm, solid steel. Both bearings
clamped from one point. Centre of spindle to under side of
arm, 71-4". End ot spindle to centre In arbor support,
without arm braces, 35 1.~". Bronze bushing for arbor
bearing, hole 2 5-]6" diamcter. Adjnstable centre. Arm
braces furnished. End of spindle to arbor bushing in
arm braces, 30". Face of colmnn to arm braces, 32".

Table. Includlnp; 011 pans and channels, 68" x 18". Working
surface, 61" x 18". 3 T slots, 3·4" wide. Quick automatic
travel of 82" per minute In either dircction. Elevating screw,
tclescol'ic. Knee clamped from front. Provision for driv
ing 20" and 26" Circular Milling .Attachments.

Feeds. Positive. All hardened spur gears driven by chain
direct. Safety device in !'Cear train. 16 cbanges in geomet
rica 1progression, from 5-8" to 20" per minute. Independent
of spindle speeds. Range for small mills, .0017" to .OM" per
revolution of spindle; large mills, .039" to 1.25". No loose
ehange gears. Changes made by adjllstment of index slide
and levers. J<'eeds started, stopped a:Jd "eversed by" lever
on front of knee. Feed tripping mechanism, douule p'unger
type. Halld wheels clutched.

Adjustable Dials. Graduated to thousandtbs of an inch.
Pump. Placed Inside frame. Tank cast in base; capacity 12

gallons.
Vise. Flanged.. J:tws hardened, 7 I-S" wide, 2" deep, open

~ 1·2". .
Floor Space. At right angles to spindle, 116". Parallel ta

slJindic, U,j'I.
Weights. Nct, about 6500 los.; ready f"r .hlpment, about

7450 ]118. Dimensions for shipment, 86" x 5111 X 75". Space
occupied, allout 190 cubic feet.

Equipment. No. ~-F flanged visc, "G" collet, wrenchcs
auu everything el::;e shown in cut.

Price. F.o.b. Providenec. R. I. $
Counter-shaft (one pair af tight anel loose pulleys, 16"
diameter, 5" belt), $ extra.
Arbors, Collets, Tapers and Attacbments, pages 72 to 123.
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No. 4B HEAVY
42 in. x 14 in. x 20 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6,1900; Jan. 6, Jan. 13, 1003; July 11, Dec. 12,
1905; May 28,1907; July 16, 19lZ. Others pefilling.

Capacity:
LONGITUDINAL FEED, 42" }
TRANSVERSE FEED, 14" AUTOMATIC.
VERTICAL FEED, 20"
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No. 4B REAVY 42 in. x 14 in. x 20 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

hronze hoxes provided with means of compensatiou for
wear. Front end threaded, 4 1-2" diameter, 2 3-4, L.R. Has
No. 12 taper hole. Hole through, 3-4" diameter. Recess in
end and cap nut for arbor or collet with clutch collar.

Drive. 1 friction clutch pulley, 18" diameter. 6" belt. Runs
on ball bearings at constant speed, 32~ revolutions per
minute. Can be dri ven direct from main line. Back geared.
Ratio of gearing, 1 to 21.3: 1. 16 cbanges of spindle speed in
geometrical propression, 15 to 350 revolutions per minute.
Chan~es made ny adjustment of index slide and levers.
Locklllg device for tumbler gear.

Arbor Support. Overhanging arm, solid steel. Both hearings
clamped from one point. Centre of spindle to under side
of arm, 8 3-8". End of spindle to centre iJ;l arbor support,
without arm brace, 35". Bronze bushing for arbor bearing,
hole 2 9-16" diameter. Adjustable centre. Arm brace fur
nished. End of spindle to arbor bushing in arm brace,
29 3-4". Face of column to arm brace, 31 1-2".

Table. Including oil pans and cbannels, 70" x 20 1-2". Work.
illg surface, 62 1·2" x 20 1·2". 3 T slots, 3-411 wide. Quick
automatic travel of 83" per minute in either direction. Ele
vating screw, telesropic. Knee clamped from front. Pro
vision for driving 20" aud 26" Circular Milli ug Attachments.

Feeds. Positive. All hardened spur gears driven by chain
direct. Safety device in gear train. 16 chauges in geomet
rical progression, from 5-8" to 20" per minute. Independent
of spindle speeds. Range for small mills, .0018" to .057" per
revolution of spindle; large mills, .041" to 1.33". No loose
change gears. Changes made by adjustment of index slide
and levers_ Feeds started, stopped and reversed by lever
on front of knee. Feed tripping mechanism, double plunger
type. Hand wheels clutched.

Adjustable Dials. Graduated to thousandths of an inch.
Pump. Placed inside frame. Tank cast in base; capacity H

gallons.
Vise. Flanged. Jaws hardened, 8 5-8" wide, 2 1-2" deep,

open 7".
Floor Space. Right angles to spindle, 118". Parallel to spiu

dle, 103".
Weights. Net, about 8650 lbs.; ready for shipment, abont

!:J{)00 Ibs. Dimensions for shipment,92" x 51' x 78". Space
occupied, about 212 cubic feet.

Equipment. No. 5-F flanged vise, "TO> collet, wrenches anel
l'verything else shown in cut.

Price. F.o.b. Providence, R. 1. $
Counter-shaft (1 pair of tight and loose pulleys, 18" diam.
eter, 6" belL), $ extra.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. 5B HEAVY
50 in. x 14 in. x 21 in.

PLAIN MILLING MACHINE.
Constant Speed Drive.

Patented Feb. 6, 1900; Jan. 6, Jan. 13, 1903; July 11, IH05;
JlIay 28, 1907; July 16, 1912. Other pending.

Capacity:
LONGITUDINAL FEED, 50" }
TRANSVERSE FEED, 14" AUTOMATIC.
VERTICAL FEED, 21"
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No. 5B HEAVY 50 in. x 14 in. x 21 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Pbospbor

uronze boxes provided with means of compensation for
wear. Front end threaded, 4 1-2" diameter, 2 3-4, L.H. Has
No. 12 taper hole. Hole througb, 3-4" diameter. Recess in
end and cap nut for arbor or coUet with clutch collar.

Drive. 1 friction clutch pulley, 20" diameter. 7" belt. Runs
on ball bearings at conotant speed, 320 revolutions per
minute. Can be driven direct from main line. Back geared.
Ratio of gearing,l to 22.8: 1. 16 changes of spindle speed
in gcometrica prog-ression,14 to 330 revolutions per minute,
obtained by gearing. Chan~es made uy adjustment of
index slide and levers. Lockmg device for tumuler gear.

Arbor Support. Overbanging arm, solid steel. Centre of
spindle to under side of arm, 9 1-2". End of spindle to
centre in arOor support, without ann brace, 40". Bronze
bushing for arbor uearing, hole 29-16" diameter. Adjustable
centre. Arm brace furnished. End of spindle to aruor
bnsbing in arm brace, 34 1-2". Face of column to arm
llrace, 36 1-4".

Table. Including- oil pans and channels, 81" x 22 1-2". Work.
ing surface, 73" x 22 1-2". 4, T slots, 3·4" wide. Quick auto~

matic travel ot 79" per minute in either direction. Elevating
screw, telescopic. Knee clamped from front. l'rovision
for driving 20' and 26" Circular Milling Attachments.

Feeds. Positive. All hardened spur gears driven lly chain
direct. Safety device in gear train. 16 changes in geomet.
rical progression, from 5-8" to 20" per minute. Independent
of spindle speeds. Range for small mills, .0019" to .060" per
revolution of spindle; large mills, .045" to 1.43". No loose
cbange gears. Changes made by adjustment of index slide
and levers. Feeds started, stopped and reversed by lever
on front of knee. Feed tripping mechanism, double plunger
type. Hand wheels clutcbed.

Adjustable Dials. Graduated to thousandths of an Incb.
Pump. Placed inside frame. Tank cast in base; capacity 18

gallons.
Vise. Flanged. Jaws hardened, 8 5·8" wide, 2 1-2" deep,

open 711
•

Floor Space. At right angles to spindle, 138". Parallel to
spindle, 110".

Weigbts. Net, about 11,350 lbs.; ready for shipment, llbont
12,600 Ibs. Dimensions for Flhipment, IOU" x 60" X S"J./I. Space
occupied, about 285 cubic f~t.

Equipment. No.5-F flanged vise, UTI' collet, wrenches and
everything else shown in cut.

Price. F.o.b. Providence. R. 1. $
Counter-shaft, (1 pair of tight and loose pulleys, 20" diam.
eter, 7" belt), $ extrll.
Arbors, Collets, Tapers and Attachments, pages 72 to 123.
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No. 12

26 in. x 5-8 in. x 9 in.

PLAIN MILLING MACHINE.

Capacity:

LONGITUDINAL FEED, 26", AUTOMATIC.
•

TRANSVERSE ADJUSTMENT OF SPINDLE, 5-8".

VERTICAL ADJUSTMENT OF SPINDLE, 9".
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No. 12 26 in. x 5-8 in. x 9 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means of compensation for
wear. Dl'iven from cone by gear and pinion. Vertical
adjustment by means of nuts on vertical screw, 9". Trans·
verse adjustment, 5·S". Front end has No. 10 taper hole.

Drive. Cone,3 steps, largest 1211.16" diameter. 2 1·2" belt.
6 changes of spinille speed, 50 to 150 revolutions per minute.

Arbor Support. Overhanging arm, solid steel. Centre of
spindle to under side of arm, 3 11·16". End of spindle to
centre in arbor support, without arm brace, 13 1-4".
Bronze bushing for arbor bearing, hole 1 13-16" diameter.
Adjustable centre. Arm brace furnished. End of spindle
to arbor bushing, with arm brace, S 1·4". Face of spindle
head to arm brace, 13 1-2".

Table. Including oil pans and channels, 4l"x 11". Working
surface, 29" x 6". 1 T slot, 5·8" wide. Greatest distance
from centre of spindle to top of table, 9"; least, 2 1-2".
Quick return operated hy hand wheel on front of saddle.

Feed. Positive. All spur gears driven by chain. 6 changes
by means of change gears, from .009" to .076" per revo·
lutlon of spindle. Longitudinal, automatic, 26" in either
direction.

Base. Amply heavy to insure l'igidlty. Rests on 4 legs;
affords ample space for convenient piacing of work boxes,
etc. Top has oil rim.

Pump. Placed on side of bed. Tank cast in bed; capacity
4 1·2 gallons.

Vise. Flanged. Jaws hardened, 6 1·8" wide, 1 9·16" deep,
open 3 5·8".

Counter-sbaft. 2 friction pulleys, 12" dlameter. 3 1·2" belts.
Speeds, 310 and 3S6revolutions per minute.

Floor Space. At right angles to spindle, ffl". Parallel to
spindie, 46".

Weights. Net, about 1950 Ibs.; ready for shipment, about
2300 lbs. Dimensions for Shipment, 49"x 45"x 59". Space
occupied, about 75 cubic feet.

Bquipment. No. 3-F flanged vise, wrenches and everything
else shown in cut, together with overhead works.

Price. F.o.b. Providence, R. 1. $
Arbors, Collets and Tapers, pages 78 to 88; Index Centres,
pages 111 to 120.
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No.13B

34 in. x 6 in. x 12 m.

PLAIN MILLING MACHINE.

Capacity:

LONGITUDINAL FEED, 34", AUTOMATIC.

TRANSVERSE ADJUSTMENT, 6".

VERTICAL ADJUSTMENT OF SPINDLE, 12".
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No. 13B 34 in. x 6 in. x 12 in.

PLAIN MILLING MACHINE.
Spindle. Of crucible steel. Bearings ground. Phosphor

bronze boxes provided with means of compensation fo~

wear. Front end threaded, 4" diameter, 3, L.n. No. 11
taper hole. Hole throu~h, n·I6" diameter. Recess in end
for arbor or collet with c1utch collar; holding nut furnished.
Vertical adjustment, 12". •

Drive. 1 friction clutch pulley, 14" diameter. 4" belt. Runs
at constant speed, 300 revolutions per minute. Can be driven
direct from main line. Maximum ratio of gearing, 13 1-2 to
1. 12 changes of spindle speed, 22 to 180 revolutions per
minute; obtained by change gears. Speeds in practically
geometrical progression.

Arbor Support. Overhanging arm, solid steel. Centre of
spindle W under side of arm, 5 1-2". End of spindle to
centre in nrbor support, without arm brace, 27 1_4//. Bronze
bushing for outer bearin~ of arbor, hole 2 1·16" diameter.
Adjustable centre. Arm urace furnisbed. End of spindle
to arbor bnsbing in arm brace,2O". Face of spindle head
to arm bra.ce, 24./1.

Table. Including 011 pans and channels, 74" x 171-4". Work.
ing surfate, 4U" x 12 1_2". 3 T slots, 5-8" wide. Quick return
operated by hand wheel on front of bed. Same "'heel con·
troIs both 10ngiLudinai feed and transverse movement.

Feed. Positive. All spur gears. 8 changes In gcometrical
progression. from 3-4" to 9" per minule. Independent of.
spindle speeds. Range for small mills, .004" to .050" PCI'
revolution of spindle; for large mills, .034" to .410". Cbangcs
made by change gears.

Adjustable Dials. Graduated dials reading to thousandths
01 an inch for transverse and vertical adjustments.

Base. Amply heavy to insure rigidity. ~'op has oil rim.
Pump. Placed on side of bed. Tank cast in bed; capacity

42 gallons. .
Vise. Flanged. Jaws hardened, 6 1.8" wide, 1 9-16" deep,

open 3 5·8".
Floor Space. Right angles to spindle, 108". Parallel to spia.

dle, 69".
Weights. 1"et, about 4500 Ibs.; ready for shipment, abont

50501hs. Dimensions for shipment, 66" x 49" X 75". Space
occupied, about 140 cubic feet.

Equipment. No. 3·F flanged vise, wrencbes and everytbing
else shown in cut.

Price. F.o.b. Providence, R. 1. $
Counter-shaft (1 friction pulley, 14" diameter, 4" belt),
S extra.
Arbors, Collets and Tapers, pages .8 to 88; Index Centres,
pages III to HO.
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No.1
22 in. x 12 in. x 18 in.

VERTICAL SPINDLE MILLING
•

MACHINE.
Patented Fell. 6, 1900; Jan. 13, 1903; July 11, 1005;

"Jan. '!l, 1906.

Capacity:
LONGITUDINAL FEED, 22" I AUTOMATIC.
TRANSVERSE FEED, 12" \

VERTICAL FEED: Knee, 14"; Spindle Head, 4"••
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No.1 22 in. x 12 in. x 18 in.

VERTICAL SPINDLE MILLING
MACHINE.

Spindle. Ofcrucible steel. Bearings ground. Phosphorbronze
boxes; lower box provided with means of compensation for
wear. L.ower end has No. 10 taper hole. Hole through, 5.8"
diameter. Centre of spindle to throat of column, 14". Draw.
ing.in bolt furnished. Spindle pulley ou separate sleeve.

Drive. Cone, 4 steps, largest 14" diameter. 3" belt. 8 changes
of spindle speed direct, 80 of 1000 revolutions per minute;
4 reverse, 97 to 848 revolutions per minnte.

Spindle Head. Fine hand feed. Quick return. Micrometer
stop for controlling depth of cut. Counter.balanced.

Table. Including oil pans and channels, 423-4" x 1112".
"'orking surface, 37" x 111·2". 3 T slots, 5·8" wide. Quick
return operated by internal gear and pinion. Elevating
screw, telescopic. Knee clamped from front. Provision for
driving 18" Circular Jlfilling Attachment.

Vertical Adjustment. Greatest distance, end of spindle to top
of table, 18". Adjustment of spindle head, 4"; of knee, 14".

Feeds. Positive. All spur gears driven by chain. 20 changes
in geometrical progression, from .002" to .1001/ per revolution
of spindle. No loose change gears. Changes made by adjust.
ment of index slide and levers. Feed tripping mechanism,
double plunger type. Hand wheels clutched.

Adjustable Dials. Graduated to thousandths of an inch.
Tank. Cast in base, capacity 7 gallons. Provision for pump

on side of frame.
Vise. Swivels. Base graduated. Jaws hardened, 5 1·8" wide,

11-4" deep, open 2 3·4".
Counter-shaft. 3 friction pulleys, 12" diameter. 3 1·2" belts.

Speeds: direct, 236 and 336 revolutions per minute; reverse,
287.

Floor Space. Right angles to table, 75". Parallel to table, 78".
Weights. Net, abont 30?.5 Ibs.; ready for shipment, allont

3725 lbs. Dinlensions for shipUlent, 78" x 40" X SO". Space
occupied, about 141 cubic feet.

Equipment. No. 2-S swivel vise, "BB" collet, oil can and
stand, wrenches, table stops and everything else shown in
cut, together with overhead works.

Price. F.o.b. Providence, R. I. $ Pump, $ extra.
Circular l\1illing Attachment, $ extra.

, Cireular Milling Attachments, pages 106 to 109.
High Speed Milling Attachment, and Horizontal lIlilling

Attachment, page 110.
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No.2
28 in. x 14 in. x 20 in.

VERTICAL SPINDLE MILLING
MACHINE.

Constant Speed Drive.
Patented Feb. 6.1900; Jan. 6, Jan. U,l903; July 11,1905;

May 28, 1907. Others pending.

Capacity:

LONGITUDINAL FEED, 28"}
TRANSVERSE FEED, 14" AUTOMATIC.
VERTICAL FEED:

Knee, 14"; Spindle Head I 6"
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No.2 28 in. x 14 in. x 2Q in.

VERTICAL SPINDLE MILLING
MACHINE.

Spindle. Of crucible steel. Beariugs ground. Phosphor
bronze boxes; lower box prOVided with means of comuen·
sation for wear. Lower end threaded, 4" diarlleter, 3, L. 1I.
Has :'io. 11 taper hole. Hole thl'ough, 13-16" diameter. Dis
tance, ccntre of spindle to throat of column, 16". Recess iu
cnd for aruor or collet with clutch collar. Arbors and
collets held in ,place uy drawing-in bolt.

Drive. 1 friction clu'ch pulley, 14" diamcter. 4" belt. Runs
on ball bearings at COll:=itant speed, 320 revolutions }lcr
minute. Back gcared. Ratio of geal'ing, 1 to 18.8 to I. 16
changes of speed iu gcometri(:al progressIOn, ]7 to 3UO revo
lutions pcr minute in eithcr di rection, oLtnined b.v gearing.
Reverse within machine. Changes made by silnple adjust.
ment of index slide and levers. Locking device for tumulcr
gear.

Spindle Head. Automatic feed for drilling. Fine hand feed.
Qukk return. Micrometer stop for contrulling del'th of
cut. Counter.balanced.

Table. Including oil pans and channcls, 511-2" x 14 9-16".
'\Torkin(\' surface, 45" x H 9·16". 3 T slots, 5·8" wide. Quick
automatic travel of j51t per minute in direction. Elevating
screw, tclescopic. Knee clamped from front. Provision for
driving 20" Circular l\1illing Attachment.

Vertical Adjustment. Greatest distance, end of spindle to
top of taL ie, 20". Adjustment of spindlc, 6"; of knee, 14".

Feeds. Positive. All hardencd spur gears driven Ly chain
direct. Safety dcvice in gear train. 20 changes in geomet.
rical progression from 3.10" to 15" per nlinute. Inuepen.
dent of spindle speeds. Rall~e for small mills, .OOU8" to
.038"; large mills, .rI18" to .8S2/F'11er re'\olution of spindle.
No loose change gears. Changes made by simple adjust
ment of index slide and levers. }'ecds started, stopped
and rcversed by lever on front of k·Jee. }'ecd tripping
mechanism, double plunger typc. Harrd wheels clntched.

Adjustable Dials. Gradnated to thousandths of an inch.
Tank. Cast in base; cap.lcity 7 1-2 gallons. Provision for

pump inside frame.
Vise. Flanged. Jaws hardened, 6 1·8" wide, 1 9·16" deep,

open,35-dll
•

Floor Space. Right angles to table, SO". Parallel to table, 85".
Weights. Net, about 4550 lbs. Ready for shipmcnt, abont

52"25 lbs. Dimensions for shipment, 77" x 40'1 X t)3/f. Space
oClOupied, about 148 cubic fcet.

Equipment. No. 3-F flanged vise, "H" collet, oil can,
wrenches and everything else shown in ('ut.

Price. F.o.b. Providcncc, R. I. $ Pump, $ extra.
Circular Milling Attachmcnt, $ extra.
Counter-shaft, $ extra.
Circnlar Milling Attachment, pages 106 and 107.
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No. '3
34 in. x 16 in. x 22 in.

VERTICAL SPINDLE MILLING
MACHINE.

Con~tant Speed Drive.
Patented Feb. 6.1900; Jan. 6, Jan.13,l003; July 11,1905;

May 28, 1907. Others pending. .

Capacity:
LONGITUDINAL FEED, 34" ) •
TRANSVERSE FEED, 16" AUTOMATIC.
VERTICAL FEED:

Knee, 14"; Spindle Head, 8"

j
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No.3 34 in. x 16 in. x 22 in.

VERTICAL SPINDLE MILLING
MACHINE.

Spindle. Of crucible steel. Bearings ground. Pbosphor
bronze boxes; lower box provided wIth means of compensa
tion for wear. Lo{ver end threaded, 4" diameter, 3, L.H.
Has No'. 11 taper bole. Hole tlu'ouYb, 13-16" diameter.
l~ecess in end Jor arbor or collet witb ~utch collar. Draw
ing-in bolt furnished. Distance from centre of spindle to
throat of column, 18".

Drive•. 1 frictiou clutch pulley, 16" diameter. 5" belt. Runs
on ball bearings a.t constant speed, 320 revolutions per
minute. Back geared. Ratio of gearing, 1 to 20: 1. 16
changes of speed in geometrical progression, 16 to 370 revo
lutiolls per minute in either direction, obtained by gearing.
Reverse within machine. Changes made by adjustment of
index slide and levers. Locking device for tumbler gear.

Spindle Head. Automatic feed for drilling. Fine hand feed.
Ql'ick return. lIlicrometer stop for controlling deptlJ of
cut. Counter·balanced.

Table. Including oil pans and channels, 60" x 18". Working
surface, 53" x 18". 3 T slota, 3·4" wide. Quick automatic
travel of 7S" per minnte in either direction. Elevating
screw, telescopic. Knee clamped from fl"Ont. Provision
for drivinl\" 20" and 26" Circular lIlilling Attachments.

Vertical Adjustment. Greatest distance, end of spindle to top
of table, 22". Adjustment of spindle head, 8"; of knee, 14".

Feeds. Positive. All hardened spur gears driven by chain
direct. Safety device in gear train. 16 changes in geomet.
Tical progression, from 5-8" to 20" per minute. Independent
of spindle speeds. Range for small mills, .0017" to .054"
per revolution of spinale; large mills, .039" to 1.25". No
loose change gears. Cnanges Illade by adjustment of index
slide and levers. Feeds stadcd, stopped and reversed by
lever on front of knee. Feed tripping mechanism, double
plunger type. Hand wheels clutched.

Adjustable Dials. Graduated to thousandths of an inch.
Tank. Cast in base; capacity 9 gallons. Provision for pnmp

inside frame.
Vise. Flanged. Jaws hardened, 7 1·8" wide, 2" deep, open

4: 1_2".
Floor Space. Right angles to table, 92 1.2". Parallel to

table, 100".
Weights. Net, about 6750 lbs.; ready for shipment, abont

7650 Ibs. DimenSions for shipment, 84" x 49" x 87". Space
occupied, about 207 cubic feet.

Equipment. No. 4-F flanged vise, uR" collet, oil can, wrenches
and everything else shown in cut.

Price. F.o.b. Providence, R. 1. $ Pnmp, $ extra.
Circular Milling Attachment, $ extra.
Counter.shaft, $ extra.

'Circular Milling Attachment, pages 106 and 107.
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No.5
52 in. x 12 in. x 24 in.

VERTICAL SPINDLE MILLING
MACHINE.

Patented Feb. 6, 1EOO; July 11, 1E05.

Capacity:

LONGITUDlNAL FEED, 53" I AUTOMATIC.
TRANSVERSE FEED, 12" \

V2RTICAL FEED OF SPINDLE, 3".

VER:"ICAL ADJUSTMENT OF SPINDLE HEAD, 21".
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No. 5 52 in. x 12 in. x 24 in.

VERTICAL SPINDLE MILLING
MACHINE.

Spindle. Of crucible steel. Bearings ground. Phosphor
bronze boxes; lower box provided with means of compen
sation for wear. Driven from vertical driving shaft by
chain and sprocket wheels. Back geal·ed. Lower end
threaded, 4" diameter, 3, L.H. Has No. 11 taper hole. Hole
through, 13-16" diameter. Recess in end for arbor or collet

. with clutch collar. Centre of spindle to column, 13 1-2".
Drawing-in bolt furnishcd.

Drive. Cone t 3 steps, largest, 16" diameter. 4 1.2" belt.
'Vith 2 specds of counter-shaft, 12 changcs of spindle
sReed, in geometrical progression, 14 to 370 revolutions per
minute.

Table. Including oil pans and channels, 64"x 16". Working
surface, 52" x 16" . 3 T slots, 3-4" ,vide. Feed screw not
spli-ncd.

Vertical Adjustment. Greatest distance, end of spindle to
top of table, ~4"; least,3-4". Adjustment of spindlc head,
21". Micrometer adjustment of spindle, 3".

Feeds. Positive. Drivcn dircct from conc shaft by spur gears.
Changes for longitudinal and transverse: with back gears
in, 20, from .012" to .600" per revolution of spindle; with
back gears out, 20, from .002" to .100". Feeds in geometrical
progression. Changes made by adjustment of index slide
and levers.

Adjustable Dials. Graduated to thousandths of an inch.
Counter-shaft. 2 pairs of tight and loose pulleys, 14" and 18"

diameter. 41-2" belts. Speeds: 441 and 326 revolutions per
·lninute.

Floor Space. Right angles to table, 85". Parallel to table.
nE".

Weights. Net, about 6745 Ibs.; ready for shipment, abont
7750 Ibs. Dimensions for shipment, S8"x 59"x 73". Space
occupied, about 220 cubic feet. .

Equipment. "H" collet, oil can, wrenches and everything
else shown in cut, tOijether with overhead works.

Price. F.o.b. Providence, R. 1. $ Pump, $ extra.
,-Circular lIIilling Attachment, $ extra.
Circular 1I1illing Attachments, pages 106 to IDE.
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No. J25

No. 120
No. 41

No. M36
No. M301

No. S36
No. GOO
No. J25

~o. 67A

No. 1I1~0

No. M310
JS'0. 842
No. G72
No. J26

For Nos. 3 and 3A Universal Milling Machines.
No. 122 Screw Arbor, 1-2" dia., 16 thds., L.H., No.9 taper.
No. 158 Screw Arbor, 1 1-2" dia., 8 thds., L.H., No. 11 taper.

2 1-4" Screw Arbor Wrench.
No.22A Milling Arbor, I 1-4" dia., 24" long, No. 11 taper

shank 1 0-16" Milliug Arbor Wrench.
Spirul End Mill, 3-4" dla., L.H., No.9 taper.
Spiral End lIfill, 1" dla., L.H., No.9 taper.
Spiral End Mill (Coarse Tooth), 1 1-4" dia., L.H.,

No.9 taper.
No. F203 Coarse Tooth Spiral Shell End 1I1ill, 4" dia., 2" face,

1 1-2"-8 L.H. hole.
Plain lIIiIling Cutter, 3" dia., 4" face, 1 1·4" hole.
CoarBeTootb 1\lil'gCut'r,3" dia.., 4" face, 11.4," hole.
Two Side MiI'g Cut'rs, 6" ilia., 3-4" face, 11·4" bole.
::I1etal Slitting Saw, 6" dia., 1-8" thick, 1 1-4" hole.
60" Angular Cutter, R.H., 1 5-8" ilia., 9-16" thick,

1-2"-16 L.R. hole.
60° Angular Cutter, L.H., 1 5-8" dia., 9-16" thick,

1·2'-16 L.H. hole.
No. Jl52 53° and 12° Angular Cutter for Spiral Mills, L.B.,

3" dia., 1-2" thick, 1 1-4" hole.
Weight, ready for shipment, about 100 Ibs. Price, $

No. J26

No. S47
No. G73
No. J26

1'0. E1l7
No. E125
No. E733

No. J26

MILLING MACHINE TOOLS.
(CONTINUED)

For Nos. 3A Heavy & 4A Univ~rsalMilling Mchs.
1'0.122 Screw Arbor, 1·2" dia., 16 thds., L.R., No.9 taper.
JS'0.158 Screw Arbor, 1 1·2" dia., 8 tbds., L.H.,No.11 taper.

2 1-4" Screw Arbor Wrench.
MUling Arbol', 1 1-2" dia., 263·4" long, No. 11 taper

shank 1 5-16" lIlilling Arhor Wrench.
Spiral End Mill, 3.4" dia., L.H., No.9 taper.
Spiral End lIIi\I,]" dia., L.B., No.9 tav,er,
Spiral End Mill (Coarse Tooth), 11·4' dla., L.H.,

No.9 taper.
No. F203 Coarse Tooth Spiral Shell End Mill,4" dla., 2" face,

1 1·2"-8 L.B. hole.
No.lIf102A Plain :MilJing Cutter, 3 1-2" dla., 4" face,II.2" hole.
No. M318 Coarse Tooth Milling Cutter, 3 1·2" dla., 4" face,

1 1.2" hole.
Two Side MiI'gCut'rs, 6" dia., 15·16" face, 11.2" hole.
Metal Slitting Saw, 5" dia., 1·8" thick. 1 1·2" hole.
60" Angular Cutter, R.H., 1 5·8" dia., 9-16" thick,

1-2"-16 L.H. hole.
60" Anl'.'U!ar Cutter, L.B., 1 5-8" ilia., 9·16" thick,

1·2"-16 L.H. hole.
No. JI53 530 and 12° Cutter for Spiral Mills, L.H., 31·4" dla.,

1.2" thick, 1 1·2" hole. .'
Weight, ready for shipment, ahout 110 Ibs. Price, $

Xo. E117
1\0. E125
:Ko. E733

No. EI06
No. E1l3
No. EI20
No.E728

TOOLS FOR USE ON MILLING
MACHINES.

For Nos. 1, lA, lD, lAD, 2 and 2A Universal

Milling Machines.

All Cutting Tools listed in the Sets of Tools are of

High Speed Steel.

The Tools in the following lists, we have found by

experience to be among those first needed in using

these machines. They are shipped with each machine

and, if not wanted, are to be carefully packed and

returned by express at our expense.

Screw Arbor, 3-8" dia., 20 thds., L.B., No.7 taper.
Milling Arbor, 1" dia., 12" long, Xo.IOtapersbank.
1 6-16" Milling Arbor Wrench.
"A" Collet and Key, Nos. 7 and 4 taper.
Spiral End Mill, 7-16" dia., L.H., 1'0. 4 taper.
Spiral End Mill, 6-8" dia., L.ll., No.7 taper.
Spiral End Mill, 7-8" ilia., L.B., No.7 taper.
Spiral End Mill (Coarse Tootl:i), 1 1-8" ilia., L.B.,

No.7 taper.
Plain Milling Cutter, 2 1-2" dia., 3" face, 1" hole.
Coarse Tooth Milling' Cutter, 2 1-2" dia., 3" face,

1" hole.

Two Side lIfilling Cutters, 4" dia., 6-8" face, 1" hole.
Metal Slitting Saw, 3" dia., 1-8" tbick, 1" hole.
60" Angular Cutter, R.H., 1 1-4" dia., 7-16" thick,
3-8"-20 L.H. hole.
60" Angular Cutter, L.H., 1 1-4" dia., 7-16" thick,
3-8"-20 L.R hole.

:So. JIM 63° and 12° Angular Cutter for Spiral Mills, L.R.,
2 3-4" ilia., 1-2" thick, 1" hole.

Weight, ready for shipment, about 36lbs. Price, ill
List continued on next page. List continued on next page.
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MILLING MACHINE TOOLS.
(CONTINUED)

MILLING MACHINE TOOLS.
(CONTINUED)

No. J26

No.71A

No. S47

No. 122
No. 166

No. E117
No. E125
No. E733

No.22A

No. S36
No. G60
No. J25

For Nos. 3B Heavy & 4B Plain Milling Machs.
No.67A Milling- Arbor, 1 1-2" dia., 26 3-4" long, No. 11 taper

shank. 15-16" Milling Arbor W,rench.
No. E1l7 Spiral End Mill, 3-4" dia., L.R., No.9 taper.
No. EI25 Spiral End MiIl,l" dia., L.R., No.9 taper.
No. E733 Spiral End Mill (Coarse Tooth), 11-4" dia., L.R.,

-No.9 taper.
No. :M102A Plain Milling Cutter, 3 1-2" dia.,4" fnce, 11-2"hole.

List continued on next page.

No. J25

For Nos. 2BH, 3 and 3B Plain Milling Machines.
No. 158 Screw Arbor, I 1-2" dia., 8 thds., L.ll., No. 11 taper.

2 1-4" Screw Arbor Wrench.
:iI1illing- Arbor, 1 1-4" din., 24" long, No. 11 taper

shank. 1 5-16" Milling Arbor Wrench.
Spiral End lIEll, 3-4" dia., L.II., No.9 taper.
Spiral End Mill, 1" dirt., J"II., No.9 taper.
Spiral End Mlll (Coarse Tooth),1 1-4" dia., L.lI.,

No. 9 taper.
No. F203 Coarse Tooth Spiral Shell End Mill, 4" dia.,2" face,

1 1-2"-8 L.lI. hole.
No. MSO Plain Milling Cutter, 3" dla., 4/' face, 11-4" hole.
No. M310 Coarse Tooth lIfll'g Cut'r,3" dl"., 4" face, 11-4" hole.
No. 842 Two Side l\lil'g Cut'rs, 5" din., 3-4:" face, 11-4" hole.
No. G12 Metal Slitting Saw, 5" din., 1-8" thick,ll-4" hole.
Weight, ready for shipment, about SO 1bs. Price, $

For Nos. 1, IB, lD, IBD, 2 and 2B Plain
Milling Machines.

Screw Arbor, 3-8" dia., 20 thds., L.R., No.7 taper.
Milling Arbor, 1" dla., 12" long, No.10 taper shank.
1 5-16" Milling Arbor Wrench.
"A" Collet and Key, Nos. 7 and 4 tapers.
Spiral End Mill, 7-16" din., L.n., No.4 tnper.
Spiral End Mill, 5-8" dia., L.n., No.7 taper.
Spiral End Mill, 7-8" dia., L.ll., No.7 taper.
Spiral End Mill (Coarse Tooth), 1 1-8" dia., L.R.,

No.7 taper.
No. M35 Plain Milling Cntter, 2 1-2" din., 3" face, 1" hole.
No• .M301 Coarse Tootn Millin;:?; Cutter, 2 1-2" ilia., 3" face,

I" hole.
Tw·o Side l\fillinO" Cutters, 4" dia., 5·8" far-e,}" hole.
:Metal bUtting Sa~Y, 3" din., 1_81t thick, 1" hole.
6()0 AUg'ular Cutter, R.lI., 1 1.4./1 diu., 7-16/1 thick,

3-8"-20 L.lI. hole.
600 Angular Cutter, L.n., 1 1-4" dia., 7-16" thick,

3-8"-20 L.lI. hole.
Weight, ready for shipment, about 35 lbs. Price, $

No. 120
No. 41

Ko. EI06
1'0. E1l3
Ko. EI20
Ko. E726

No.E1l7
No. E125
No. E733

No. G73
No. J26

For No. 4A Heavy Universal Milling
Machine.

For Nos. 00'and 0 Plain Milling Machines.
No. 08

Screw Arbor,1-2" dia.,16 thds_, L.R., No.9 taper.
Screw Arbor, 1 1-2" dia., 8 tilds., L.R., No. 12 taper.
21-4" Screw Arbor Wrench.
Milling Arbor, 1 1-2" diu., 29" long, No. 12 taper

sbank. 1 5-16" Milling Arbor Wrench.
Spiral End Mill, 3-4" dia., L.R., No.9 taper.
Spiral End Mill, 1" dia., L.TI., No.9 tnper.
Spiral End lIlill (Coarse Tooth), 1 1-4" dia., L.R.,

No.9 tnper.
No. F203 Coarse Tooth Spiral Shcll End Mill, 4" dia., 2" face,

1 1-2"-8 L.R. hole.
No. Ml02A Plain Milling Cntter, 31-2" dia., 4" face, 11-2" hole.
No. M318 Coarse Tooth Milling Cutter, 3 1-2" dia., 4" face,

11-2" hole.
Two Side Milling Cutters, 6" dia., 15-16" face, 1 1-2"

hole.
Metal Slitting Saw, 5" dia., 1-8" thick, 1 1-2" hole.
6QO AngUlar Cutter, R.Il., 1 5-S" dia., 9-16" thick,

1-2"-16 L.R. hole.
60° Angular Cutter, L.R., 1 5-8" dia., 9-16" thick,

1-2"-16 L.R. hole.
No. J153 53° and 12° Cutter for Spiral Mills, L.H.,31-4" dia.,

1-2" thick, 1 1-2" hole.
Weight, ready for shipment, about 115Ibs. Price, $

List continued on next page.

No.E107
No.E112
No. E121
No.E729

No.MI0
No.Ml1
No.:M12
No. S25

Milling Arbor, 7-S" dia., 5 1-4" long, No.9 taper
shank. 1 3-16" Milling Arbor Wrench.

Spiral End Mill, 7-16" dia., L.n., No.5 taper.
Spiral End Mill, 5-8" dia., L.R., No.5 taper.
Spiral End :Mill, 7-8" dia., L.R., No.9 taper.
Spiral End Mill (Coarse Tooth), 11-8" dia., L.H.,

No.9 taper.
Plain Milling Cutter, 21-4" dia.,l-2" face, 7-S" hole.
Plain Milling Cutter, 21-4" dia.,l" face, 7-8" hole.
Plain Milling Cutter, 2 1-4" dia., 1 3-4" face, 7-S" ho Ie.
Two Side Jllilling Cutters, 2 3-4" dia., 1-2" face, 7-8"

hole.
··No. G53 Metal SUtting Saw, 21-2" dia.,3-S2" thick,7-8" hole.
Weight, ready for shipment, about 20 Ibs. Price, $



No. GS3C
No. 58
No. 10

No.G79A
No. 55
No. 10

No. S47
No. G73
No. 55
No.9
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MILLING MACHINE TOOLS.
(CONTINUED)

For Nos. 3B Heavy & 4B Plain Milljng Mchs. (Cont.)
No. M318 Coarse Tooth Milling Cutter, 3 1-2" dia., 4" face,

1 1-2" hole.
Two Side l\Iil'g Cut'rs, 6" dia., 15-16" face,11-2" hole.
Metal Slitting Saw, 5" dia.,1.8" thick,l 1-2" hole.
Inserted Tooth ]<'ace lIIiI'!l" Cut'r, 9" dia., 3 3-4" hole.
Inserted Tooth Face Milling C utter Sleeve, hole 4"

dia., 3 thds., L.H.
No.5 Inserted Tooth Face Milling Cutter Clamping Plate.
No.5 Inserted Tooth Face Milling Cutter Bolt and Nut.
Weight, ready for shipment, about 90 Ibs.. Price, $

For No. 4B Heavy Plain Milling Machine.
No.717,fA Milling Arbor, 1 3-4" dia., 29" long, No. 12 taper

shank.
No. E1l7 Spiral End Mill, 3-4" dia., L.H., No.9 taper.
No. E125 Spiral End l\IiII, 1" dia., L.H., No.9 tareI'.
No. E733 Spiral End Mill (Coarse Tooth), 1 1-4' dia., L.H.,

No.9 taper.
No. Ml33A Plain Milling Cutter, 4" dia., 5" face, 1 3-4" hole.
No. M3MA Coarse Tooth Mil'g Cut'r, 4/1 dia., 5/1 face,13.4" bole.
No. S10lA Two Inserted Tooth Side Milling Cutters, 7" dia.,

2" face, 1 3-4" hole.
Metal Slitting Saw, 6" dia., 3-16" thick, 1 3-4" hole.
Inserted Tooth ]<'ace l\fil'g Cut'r, 9" dia., 3 3-4" face.
Inserted Tooth Face Milling Cutter Sleeve, hole

4 1-2" dia., 2 3-4 thds., L.U.
No.5 Inserted Tooth Face JHilliugCutterClamping- Plate.
No.7 Jnserted Tooth Face lIIilling Cutter Bolt and Nut.
Weight, ready for shipment, about 1001hs. Price, $

For No. 5B Heavy Plain Milling Machine.
No.79A Milling Arbor, 2" dia., 35" long, No.12 taper shank.

1 5-8" Milling Arbor Wrench.
No. E1l7 Spiral End Mill, 3-4" dia.LL.H., No.9 taper.
No. EI25 Spiral End Mill, 1" dia., .R., No.9 tap,er.
No. E733 Spiral End Mill (Coarse Tooth), 11-4' dia., L.R.,

No.9 taper.
No. MI63 Plain Milling Cutter, 4 1,2" dia., 6" face, 2" hole.
No. M345 Coarse Tooth Mil'g- Cut'r, 4 1-2" dia., 6" face, 2/1 hole.
No. SI02A Two Inserted Tooth Side Milling Cutters, 8" dla.,

2" face, 2" hole.
Metal Slitting Saw, 7" dia., 3-16" face, 2" hole.
Inserted Tooth Face Mil'~Cut'r).10" dia., 3 3-4" face.
Inserted Tooth Face Milling uutier Sleeve, hole

4 1-2" dia., 2 3-4 thds., L.H.
No.5 Inserted Tooth Face Milling Cutter Clamping Plate.
No.8 Inserted Tooth Face Milling Cutter Bolt and Nut.
Weight, ready for shipment, about nolbs. Price, $

List continued on next page.
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MILLING MACHINE TOOLS.
(CONTINUED)

For No.1 Vertical Spindle Milling Machine.
Xo.98 Arbor for Shell End Mill, I" dia., No. 10 taper.
~o. 120 Screw Arbor, 3-8" dia., 20 thds., L.R., No.7 taper.

"A" Collet and Key, Nos. 7 aud 4 tapers.
Xo. E700 Spiral End Mill (Coarse Tooth), 1-4" dia., L.U.,

No.4 taper.
Xo. E7M Spiral Eud Mill (Coarse Tootb), 3-8" dia., L.R.,

No.4 taper.
Xo. E709 Spiral End Mill (Coarse Tooth), 11-2" dia., L.R.,

No.7 taper.
No. E716 Spiral End Mill (Coarse Tooth), 3-4" dia., L.R.,

No.7 taper.
No. E724 Spiral End Mill (Coarse Tooth), 1" dia., L.R.,

No.7 taper.
No. E732 Spiral End Mill (Coarse Tooth), 11-4" dia., L.R.,

No.7 taper.
No. E602 Slotting End Mill (Two Lipped), 3-8" dia., L.R.,

No.7 taper.
No. E6M Slotting End Mill (Two Lipped), 1-2" dia., L.U.,

No.7 taper.
No. F128 Spiral Shell End Mill, 3" dia., 2 1-4" face, 1" hole.
No. J25 600 Ang-ular Cutter, R.R., 11-4" dia., 7-16" thick,

3-8"-20 L.R. hole.
No. J25 600 Ang-ular Cutter, L.H., 1 1-4" dia., 7-16" thick,

3-8"-20 L.U. hole.
Weight, ready for shipment, about 40 Ibs. Price, $

For Nos. 2, 3 & 5 Vertical Spindle Milling Machs.
No. 146 Scrcw Arbor, 1 1-4" dia., 8 thds., L.H., No.n taper.

2" Screw Arbor Wrench.
No. E717 Spiral End Mlll (Coarse Tooth), 3.4" dia., L.R.,

No.9 taper.
No. E725 Spiral End Mill, 1" dia., L.lI., No.9 tap,er.
No. E733 Spiral End Mill (Coarse Tooth),1 1-4' dia., L.R.,

'No.9 taper.
:No. E737 Spiral End Mill (Coarse Tootb), 1 1-2" dia., L.R.,

~0.9 taper.
No. F201 Coarse Tooth Spira I Shell End Mill, 3" dia., 1 3-4"

face, 1 1·4"-8 L.H. hole.
No. J27 600 Angular Cutter, 4" dia., 1 1_4" face, 1 1-4"-8

L.R. hole.
No. 55 Inserted Tooth Face Mil'gCut'r, 9" dia., 3 3-4" face.
No.9 Inserted Tooth Face .Milling Cutter Sleeve, hole 4"

dla.,3 thds., L.H.
No.5 Inserted Tooth Face MlIlln~Cutter Clamping Plate.
No. 9* Inserted Tooth Face Milling Cutter Bolt and Nut.
No. 5** Inserted Tooth Face J\lilllug Cutter Bolt and Nut.
No. 3t Inserted 'I'ooth l<'ace Milling Cutter Bolt and Nut.
Weight, ready for shipment, about 60 Ibs. Price, $

* No.2 Machine only. ** No.3 Machine only.
t No.5 Machine only.
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MILLING MACHINE CUTTER
ARBORS.

• , ;Ae¥A"';!f'a"~ ....·i.8;;;.y,~
Style A. Style B.

Style C.

Style D.

Style E.

No. of No. of
Di'l. of Len~th Dia. of

Tarer Shon der Hardened Slyle. Price.Arbur. Shank. Arbor. to Nut. Sleeve.-----._- -
04 7 1.2'/ 1" A $:l50
05 7 I 2 3 A 4 00
07 U 58 4 A 4 50
OS 9 '; -tl 5 1-4 A 5 00
09 U 1 5 1.4 A 5 00

010 U 5-S S A 6 50
01] 9 7·8 S A 6 50
OB 9 1 S A 6 50

1 10 5-S 4 A 5 00
6 10 7·8 5 1·4 A 6 00
7 10 ] 51-4 A 6 00

fS 10 1 1.16 5 ] 4 A (0)
9 10 1 1-4 5 1-4 A 6 00

10 10 7-S 8 A 7 50
11 10 1 S A 7 50

fn 10 1 1.16 8 A 7 50
13 10 1 ].4 8 A 7W
40 10 7·S 12 1 ]3.]~" B 11 50
41 10 1 12 11316 n It 50

t42 10 1 1-16 12 1 13·16 B 11 50
43 10 1 1·4 12 1 13·16 B 11 5)
44 ]0 7·8 17 1 13·16 11 ):3 f,O
45 10 1 I, 1 13·16 ]I 12 5Cl

f46 10 1 ]·]6 17 I ]3·16 B H 50
47 ]0 1 1.4 17 1 13·16 B It 50
53 ]0 1 14 1·2 1 1;~·16 ]) J:l 01
55 ]0 11.4 14 1·2 1 13·16 D ]3 OJ
15 11 7·8 10 1·4 A 9 00
16 11 1 16 1·4 A !llO

f17 11 1 1-16 10 1.4 A !l 0)
18 11 1 I 4 ](l 1·4 A !l OJ

J.Jist contInued on next pag-e.
f These Arbors are not carried In sto,·k. hut can be furnished

at short notice. Standard Taper Holes, page 85
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MILLING MACHINE CUTTER ARBORS.
(CONTINUED)

No. of No. of Dis. of Len~lh Dia. of
Taper Shou der Hardened Slyle. Price.

Arbor. Shank. Arbor• to Nut. Sleeve.

48 11 7·8" ]6 1-4" 2 1.16" B $1350
49 11 1 173·4 2 1·16 B 1350

f50 11 1 1-16 173·4 2 1-]6 B 1350
51 11 1 1-4 201·4 21-16 B 1500
52 11 1 1-2 201-4 2 1·16 B 1500
4S·A 11 7-8 16 1·4 2 1-16 C 1550
49·A 11 1 173·4 2 1-16 C 1550

f50·A 11 1 1·16 17 3·4 2 1·16 C ]550
51·A 11 1 1-4 20 1·4 2 1.16 C 17 00
52·A 11 1 1-2 20 1·4 .2 1·16 C 17 00
35 11 7·S ]6 2 ]·16 D 1500
36 11 1 16 2 1·16 D 1500

f37 11 1 1·16 16 21-16 D 1500
38 11 1 1·4 191·2 21·Hi D 16 00
89 11 1 ]·2 19 1·2 2 1.16 D 1600
35·A 11 7·8 16 2 .1.]6 E 1700
36·A 11 1 16 2 1·16 E 17 00

f37·A 11 1 1-16 ]6 2 1.16 E 1700
3S·A 11 1 ]·4 ]9 1·2 2 1-16 E IS 00
39-A 11 1 1·2 19 1-2 2 1·]6 E ]S 00
65 11 1 22 2 5·16 D 16 50
66 11 1 1·4 263·4 25·16 D 17 50
67 11 1 }.2 26 3-4 25·16 D 1750
68 11 1 3.4 263·4 2 5·16 D 17 50
19.A 11 7·S 20 21·16 E IS 00
2O.A 11 1 22 21·16 E IS 50

t21.A 11 1 ]·16 22 2 1·16 E ]S DO
22.A 11 1 1·4 24 2 1·16 E 1900
'.IS-A 11 1 1·2 24 2 1-16 E 1900
65·A 11 1 22 2 5·16 E IS 50
66·A 11 1 1.4 263·4 25·16 E 1950
67·A 11 1 1.2 26 3·4 25·16 E 1950
6S·A 11 1 3·4 '.If; 3·4 2516 E 1950
69 12 1 0- 2 9·16 D 17 00.D
70 12 1 1·4 29 2 9·16 D ]S 00
71 12 11-2 2~) 2 9·16 D IS 00
711-2 .12 1 3.4 29 2 9·16 D IS 00
72 12 2 29 2 9-16 D IS 00
69·A 12 1 2.') 2 9·16 E 1950
70·A .. 12 1 1·4 29 29·16 E 20 50
71.A 12 1 1.2 29 2 9-16 E 2000

71 1·2·A 12 1 3·4 29 2 9·16 E 2050
72-A 12 2 29 2 9·16 E 2050
75·A 12 1 30 29·16 E '.II 00
76·A 12 1 ]·4 35 2 U·16 E 2200
77-A 12 11·2 35 29·16 E 2200
78·A 12 13·4 35 2 9·16 E 2200
79·A 12 2 35 29·16 E , 2200

t These Arbors are not carried ill stock, but can be
furnished at short notice.

Standard Taper Holes, page 115.



80

MILLING MACHINE SCREW
ARBORS

and Arbors for Coarse Tooth Shell End Mills.

Style A.

Style O.
Style D. Similar to Style C, but has threaded bole in end

for drawing-in bolt.

No. of No. of Dia. of
Thread.Arbor. Taper. Arbor. Slyle. Price.

]20 7 3·8" 20, L. A $200
122 9 1·2 16, L. A 300
]28 ]0 1 ]0, L. B 5 50

t129 ]0 1 ]0, R B 5 50
]30 Jl 1 ]0, L. B 6 00

*131 10 1 10, L. D 550
t*132 10 1 10, R D 550

133 Jl 1 ]0, L. C 700
tl34 11 1 10, R. U 700
]35 12 1 10, L. C 900
138 II 1 10, L. D 7 00

t139 II 1 10, R. D 7 00
142 II 1 1-4 8, L. C 8 00

t143 II 11·4 8, R. C 800
146 II 1 ]-4 8, L. D 800

t147 II 1 1-4 8, R. D 800
150 12 1 1-4 8, L. C 900

t151 12 1 ]-4 8, R. C 9 00
154 ]2 11-4 8, L. D 900

t155 12 1 1-4 8, R D 900
158 II 11-2 8, L. C 800

t159 II 1 1-2 8, R 0 8 00
]62 II 1 1-2 8, L. D 800

LIst continued on next page.
* Docs not have clutch drive. Standard Tapers, page 85
tThese Arbors are not carried In stOCk, but can be

furnIshed at short notice. In orderIng, state whether Right
or Left Hand Arbors arc wanted.
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MILLING MACHINE SCREW ARBORS
and Arbors for Coarse Tooth Shell End :Mills.

(CONTINUED) -

No. of No. of Dia. of Thread. Slyle. Price.Arbor. 'raper. Arbor.

t l 63 II 1 1-2" 8, R. D $800
166 12 11-2 8, L. C 9 00

t l 67 12 1 1-2 8, R C 900
170 12 11-2 8, L. D 900

tI7l 12 1 1-2 8, R D 900

t '£bese Arbors are not carrIed III stOCk, but can be
furnished at short notice. III ordering, state whether Right
or Left Hand Arbors are wanted. Standard Tapers, page 85.

ARBORS FOR SHELL END MILLS.

Style n.
No. of No. of Din. of Diameter Mills SlyIe. Price.Arbor. 'l'aper. Arbor. Arbor will take. --

89 7 1·2" 1 1·4" to 1 1-2" A $450
90 9 3-4 1 9-]6 " 2 3-16 A 4 50
91 9 1 21-4 .. 3 A 475
92 9 1-2 1 1-4 " 1 ].2 B 4 50
93 9 ]-2 1 1-4 " 1 ]-2 A 4 50
96 9 3-4 1 9-16 .. 2 3-16 B 450

]05 9 1 2 1-4 " 3 B 4 75
94 10 3-4 1 9-16 .. 2 3-16 A 525
95 10 1 2 1-4 .. 3 A 5 50
97 ]0 3-4 1 9-16 .. 2 3-16 B 5 25
98 ]0 ] 21·4 .. 3 B 5 50
99 II 3-4 1 9-16 .. 2 3-]6 A 5 50

100 Jl 1 2 1-4 .. 3 A 5 75
101 II 3-4 1 9-16 .. 2 3-16 B 5 50
102 II 1 2 1-4 .. 3 B 5 75
103 12 3-4 ], 9-16 .. 2 3-16 B 6 00
104 12 1 2 1-4 "3 B 6 25
In orderIng, state" hetber Arbor IS for RH. or L.U.MllI.

Morse Taper furnished when desired.
Standard Tapers and '.L'aper Holes. pagc F.5.

List of Mills, pages 342 and 343.



For Use on Universal Milling Machines.

$650
800
900

Price.

10
II
12

Ko. of Tllper.

The hole in the head is 3.4" square. '
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FLY CUTTER ARBORS
For Milling Machines.

INDEX PLATES

llO
112
ll3

No. of Arbor.

Price includes tool with 1·8" radius.
Standard 'raper Holes, page 85,

Machine Diam. Hole Number of Hole8No. of in Price.where used. Plate. Centre. in EclCh Circle.

-

1 j No.1 {
43_4/1 1 1·8" 15 16 17 18 19 20 1$200

2
Prior to 1900

4 3.4 1 1·8 21 23 27 29 31 33 200
3 43·4 1 1-8 37 39 41 43 47 49 200

7 jKos.1,IA, { 5 1 1·8 15 16 17 18 19 20 200
8 10, lAD, 5 1 1·8 21 23 27 29 31 33 250
9 ~ &2A 5 1 1·8 37 39 41 43 47 49 250

13 j 2A Hvy. {
6 1-4 11-2 15 16 17 18 19 20 350

14 61-4 1 1-2 21 23 27 29 31 33 350
15 3&3A 6 1.4 1 1.2 37 a9 41 43 47 49 350

20
l No.4 {

6 15·16 11-2 15 16 17 18 19 20 350
21

Prior to 1893
6 15·16 1 1·2 21 23 27 29 31 33 350

22 6 15-16 1 1·2 37 39 41 43 47 49 350

28 l3A Hvy, { 7 1-2 13-4 15 16 17 18 19 20 350
29 4A & 7 1·2 1 3-4 21 23 27 29 31 33 350
30 4A Hvy. 7 1~2 13·4 37 39 41 43 47 49 3 50

SCREW SLOTTING
CUTTER ARBORS.
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No. of Taper
for Mill. __S_IY:,-l_e_,_1__P.."ri_c:-:e._

Style C.
Style D. Similar to Style C, but no threaded hole.

ARBORS
FOR FACE MILLING CUTTERS

With Inserted Teeth.

These Arbors are for use with Screw Slotting Cutters and
are adapted for use on Centres. They are also made with
No, 7 Taper Shank for use on the Screw Slotting lVIachines.
'i'he following sizes are carried in stock: 3.8".1.2", 5.8".3·4".
7~8", 1/1, Price, each, $3 50.

]<'or List of Screw Slotting Cutters, see pages 347 and 348.
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COLLET BLANKS.

Price Includes Turning Plug and Knockout Key.

STANDARD TAPERS

STANDARD TAPER HOLES.

Diameter. Length over all. No. of Taper Hole Price.

3-4" 51-4" 4 $150
1 1-8 8 1-2 5 200
1 5-8 10 7 250
1 5-8 12 9 350
2 14 10 450

No. of Taper. Approximate Diam. No. of Taper.
Approximate Diam.

at Large End. (l,t Large End.

6 19-32" 12 113-16"
7 23-32 14 2 11-32
9 11-16 16 27- 8

10 1 9-32 18 37-16
11 1 17-32

To find tbe number of taper hole in spindle, measure tbe

diameter of large end of hole nnd tbe corresponding taper

may be found in the following list.

Ko. of Taper - 10 II 12 13 14 15 16 17]8
Din. at small end -1.0i5" 1.25" 1.50" 1.';5" 2" 2.25" 2.50" 2.75" 3"

FOR SPINDLES, COLLETS, ARBORS, &C.

Xo.ofTaper - 1 2 3 4 5 6 7 8 9
Dla. at small end - .20'1 .25" .312" .35" .45" .50" .60" .75" .90"

Style 2.

----~~---------~--....~".I·\I.S~

Style 1.

8'

COLLETS
FOR USE ON

Milling and Gear Cutting Machines, Etc.

Style 3. Style 4.
Style 2A. Similar to Style 2, but no tbrended bole.
Style 3A. Similar to Style 3, but no threaded hole.
Style 4A. Straight hole through; front end 600 taper.

Mark. Outside Inside Style. Collet to Diameter of Price.Taper. Taper. Spindle. Threaded nole.
1.L 6 2 4 3·4" $150
A 7 4 1 1 9-16 200
J 7 4 2 5-16 3-8", 16, L. II. 2 00
N 7 5 1 2 5-16 200
R 7 5 2 3-4 3-8, 16, L. H. 200
C 9 5 1 21-8 300
D 9 5 1 3-8 275
K 9 5 2 3-8 7-16,14, L. II. 2 75

KK 9 7 1 3-4 3 25
RR 9 7 2 7-8 7.16, 14, L. n. 3 25
EE 10 5 I 2 1-8 3 50
111M 10 6 4A 3-4 3 50
DD 10 7 1 2 5-8 3 50
E 10 7 1 1 5-8 3 50

BB 10 7 2 1 1-4 1-2, 14, L. II. 4 00
Z 10 7 2A 1-2 3 50
F 10 9 1 1 4 00

FF 10 9 2 I 1-4 1-2, 14, L. II. 4 00

8 II 7 I 13·4 450
II 9 1 2 3.8 5 00

0 II 9 2 1-4 3.4, 12, L. H. 5 2"
H 11 9 3 15-8 3-4,12, L. II. 600

GG II 10 3A 1-2 6 00
S8 12 9 2 7·16 3-4, 12, L. H. 6 00
T 12 9 3A 1 II·16 6 50
V ]2 10 2 7-8 3-4, 12, R. H. 6 50
P 11 10 I 1 3-8 6 50

pp 12 10 3A I 11-16 6 50
VV 12 11 2 17-8 3-4, 12, R. H. 6 50
TT 12 11 3A I 11-16 6 50
UU 12 9 3 1 II·16 3-4, 12, L. II. 675

WW 14 10 2 7·8 3-4, 12, R. H. 800
W 14 II 2 7-8 3.4,12, R. H. 800

WV 14 12 2 7-8 3-4, 12, R. H. 8 00
XX 16 11 2 7-8 7-8,10, R. H. 1000
X 16 12 2 7·8 7-8,10, R. H. 1000

yy 18 II 2 7·8 1,10, R. H. 11 50
Y 18 14 2 'i-8 1,10, R. H. 1300

Standard Tapers and Taper Holes, page 85.



TAPER MANDRELS.

EXPANSION BUSHINGS.
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TAPER MANDRELS
AND EXPANSION BUSHINGS.

1\1an- 'Vhole
Diam. at Man- Whole

Diam. at
drel Small Price. drel Small Price.
No. Length. ,End. No. Length. End.

3 3 11-16" .3125" $140 9 73-16" .90" $260
4 41.16 .35 150 10 73-4 1.05 300
5 41-2 .45 165 11 83-8 . 1.25 3 50
6 5 1-8 .50 1 80 12 9 1.50 4 00
7 5 15-16 .60 2 00 13 9 5-8 1.75 475
8 69-16 .75 2 25

lIfnndrpls take Bushings as follows: No.3, 2 sizes; NosA,
5,6,7 and 8, 3 sizes; Nos. 9, 10, 11, 12 and 13, 6 sizes.

(

Outside For Outside For
Diam. of Length. Mndrl. Price. Diam. of Length. Mudrl. Price.
Bushing. No. Bushing. No.

1·2" 1 1-2" 3 $055 2" 4 10 $200
9-16 1 5-8 3 55 21-16 41-8 10 2 00
5-8 1 3-4 4 65 2 1-8 41-8 10 2 00
11-16 1 7-8 4 65 2 3-16 41-4 10 200
3-4 2 4 65 2 1-4 4 1-4 10 2 00
13-16 2 1-8 5 80 2 5-16 43-8 11 2 40
7-8 21-4 5 80 2 3-8 43-8 11 2 40
15-16 23-8 5 80 2 7-16 4 1-2 11 2 40

1 2 1-2 6 95 2 1-2 41-2 11 2 40
1 1-16 2 5-8 6 95 2 9-16 45-8 11 2 40
1 1-8 23-4 6 95 25-8 4 5-8 11 2 40
1 3-16 2 7-8 7 1 15 2 11-16 43-4 12 2 80
1 1·4 3 7 115 2 3-4 43-4 12 2 80
1 5-16 3 1-8 7 1 15 2 13-16 47-8 12 2 80
13-8 3 1-4 8 1 40 2 7-8 47-8 12 2 80
17-16 3 a-8 8 140 2 15-1Il 5 12 2 80
11-2 3 1-2 8 1 40 3 5 12 2 80
19-16 3 5-8 9 170 31-16 51-8 13 320
15-8 3 5-8 9 1 70 3 1-8 5 1-8 13 320
1 11-16 33-4 9 170 3 3-16 51-4 13 3 20
13-4 3 3-4 9 170 31-4 51-4 13 3 20
1 13-16 3 7-8 9 1 70 35-16 5 3-8 13 320
1 7-8 3 7-8 9 1 70 3 3-8 5 3-8 13 3 20
115-16 4 10 200

Prict, ench, $~ 75
Price. eaCh, $1 50
Pric~, cae..!, $l 50

Standard Taper Holes, page 80.

SPRING COLLETS for Milling MacnineG.
For Nos. 150 and 152, Round, 1-16" to 1-2", •

bv 32ds . • • • . • • Price, each, $~ 25
S1uare or Hexagonal, made to order. Price, each, $4 50

For No. 154, Round, I-nil to 1-~1/, by 32us;
916/1G8/1
Squa're', 3-16" n;ld 1:4:" I :

Hexagonal, 1-4" and 5-16",. . .
For Nos. 156 and 158, Round, 3-16" to 1-2",

by32ds; 9-16"tol", byl6ths, • . Price, each, $1 00
Square, 1.4",5-16",3-8/,7.16", • • Price, each, $4 75
Hexagonal, 1.4",5-16", 3-8",7.16", ].2" I Price, each, $4 75

Other sizes made to order.

This Chuck is found convenient for holding wire, small rods,
straigllt shank drills, mills, etc.

The Collet Holder is of steel, ground to fit a standard taper
hole, and has a hole its entire length. The spring collet is
held in place by a cap nut that forces it against the taper
seat and closes the chuck centrally

86
SPRING CHUCKS

For Milling Machines.

No. of RoundNo. of Out. Hole
Chuck. side Thru. Machines where useu. Collet Price.

Taper. Furn.
--

150 7 5_16" 10 & 1 Vert. Spin!\' Att. I 1-4" $900I Comp.&l Unv.Mill.Att.

152 9 1.2 l00,0 and OY Plain ! 5-16 9006Univer. Index Centres

r","'"AU,UUO", )1, 1B,lY, 1D, lBO, 2,2.13

154 10 21-32 and 2Y Plain. 3.8 11 001 Vertical Spindle
10" & 12/1 Plain &10" Univ.
Index Centres

fA Hvy, 3, 3A, 3A Hvy. }and 4A Universal
156 11 3-4 2 Heavy, 2H Heavy, 3,3B 5-8 1200

313 Heavy and 4B Plain
2, 3 & 5 Vertical Spindle

158
14A Heavy Universal l

]:! 1 4B Hvy. &5B Hvy. Plain 5-8 1350
121_2" Univ. Index Cell. I

.
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LATHE MANDRELS.

These Mandrels are of tool steel, hardened and accurately

ground. They are tapered .0005" to one inch. The Mandrels

from 1_4" to 1" are .0005" below size at the small end; and

from 1 1·6" to 4" .001" below size at the small end.

Diameter. Total Price. Diameter. Total Price.Length. Length.

1-4/1 3 1.2" $065 2 3-16// 13" $600
5-lG 3 15-16 75 2 14 13 6 50
3-8 4 3-8 85 2 5.16 13 6 90
7·16 4 13-16 ~5 2 3-8 13 740
1-2 5 1-4 1 05 2 7·16 13 7 90
~-16 5 11-16 1 15 21-2 13 840
5-8 6 1-8 1 25 29-16 13 8 90
111G 6 9·16 1 35 2 5-8 13 9 40
3-4 7 1 45 2 11-16 13 990
13-16 73-8 1 55 2 3·4 13 1050
7-8 7 3-4 1 70 2 13-16 13 1100
15-16 8 1-8 1 85 2 7-8 13 11 50

1 ~ 1·2 2 00 2 15·16 13 12 00
1 1-16 8 7.8 210 3 13 12 50
1 l·S 9 1.4 2 20 3 1·16 15 13 00
1 3-16 ~ 5·8 2 30 3 1-8 15 13 40
1 1-4 10 245 3 3-16 15 13 80
1 5·16 10 3·8 2 60 3 1·4 15 .14 10
1 3·8 103-4 2 75 3 5·16 15 14 40
1 7-16 11 1-8 290 3 3-8 15 14 70
11-2 11 1·2 310 3 7·16 15 15 00
1 9·1G 12 330 3 1-2 15 15 30
1 5·8 12 3 50 3 9-16 17 15 60
1 11.16 12 3 70 35-8 17 15 90
13-4 12 3 90 3 11-16 17 1620
1 13-16 12 4 10 3 3-4 17 1650
17·8 12 435 3 13-1G 17 16 80
1 15·16 12 460 3 7-8 17 17 20
2 12 480 3 15-16 17 1760
2 1-16 13 5 15 4 17 18 00
2 1-8 13 5 60
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Nos. 1, 2, 3 and 4
HIGH SPEED

MILLING ATTACHMENTS.
Patented Feb. 6, 1900.

When ordering, give construction number of machine.

This Attachment consists of a bracket clamped to face of
columu and an internal gear serewed on to the machine
spindle that meshes with a piniOn upon the spindle of the
Attachment.

The Spindle is hardened and ground and runs in a
phospbor bronze hearing. Tile front end bas a taper bole.

Commenc- No. Iing with Taper 8Eied• Price.No. Machine where used. Machine Hole in per inute.
No. Spindle.

1 Universal 2191 4 230-1617
lA Universal 2191 4 214-2228
1D Universal 539 4 412-1659
lAD Universal 539 4 443---1961
'2 Universal 1505 4 412-1659
2A Universal 1505 4 443---1961

1 I Plain 684 4 230-1617 $
IE Plain 684 4 214-2228
1D Plain 3 4 412-1659
1BD Plain 3 4 443---1961
'2 Plain 1063* 4 412-1659
2B Plain 1063* 4 443---1961
2Y Plain 1313 4 412-1659rnM., ,,,,,,. 2055 5 ~O5-1755

}.
3 Universal 650 5 38"~1975

3A Universal 650 5 405-1755
2 2 Heavy Plain 963 5 382-1975

2B Heavy Plain 982 5 405-i755
3 Plain 549 5 382-1975
3ll Plain 549 5 405-17;;5

{3A HeavyUniv. 525 5 382-1665 }$4A U niversa1 710 5 382-1665
3 3B Heavy Plain 424 5 382-1665

4B Plain 479 5 382-1665
l4A HeavyUniv. 635 5 364-1575 1$4 4B HeavyPlain 384 5 364-1575

'Except 109H to 1108 inclusIve.
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Nos. 0, 1 and 2

VERTICAL

SPINDLE

MILLING

ATTACHMENTS.

When ordering, give
size and construction number

of machine•.

This Vertical Spindle Milling Attachment is suitable for tbe
lighter class of milling. The holder or fmme is securely
fastened to the overhanging arm, and the horizontal shaft is
inserted in the spindle of the machine. The vertical spindle
is driven by the horizontal shaft through a worm and wheel.

The Spindle can be set at any angle from a vertical to a
horizontal position, the position being indicated by gradua.
tions on the base of the spindle head. The spindle has a
taper hole; and the bearings are of bronze provided with
means 01 compensation for wear.

A drawing.in bolt is furnished for holding collets, etc., in
the spindle.

Weights. Net, No.O, 60 Ibs.; No. 1,77 Ibs.; No.2,102Ibs.;
ready for shipment, No. 0, 69 Ibs.; No.1, 95 Ibs.; No.2, 130 Ibs.

~-'
Centre Srindle

.g-g....:.'" ;:E~'g, 1i m ~

Machine 0.'" to Face of Column. 'll~~ ~
Xo. ~" mO'" '3 mm" .~where used. 8·- ~~ . ~l=l..Sc.::l ~....:~ 0 '" ~

l'<
z~ Least. Greatest. orE'~

o l CO Plain. 7 3 1·4" 12" 37·16" J 363-1455 !$0, OY Plain. 262-1047
1 Uu.; 1,lY PI. 114-800
1A Universal 106-1103
1B Plain 106-1103
1D,2 Univ. 41-821

1 lAD Univcr. 7 43·8 14 1·4 4 1·8 J 39-971 $
2A Universal 39-971
1D, 2, 2Y PI. 41-821
HID Plain 39-971
2il Plain 39-971

,!
2A Hvy. Univ. 33-755

}.
3 Universal. 25-850
3A Universal 33-755
2 Heavy PI. 9 5 19 4 3·4 K 25-850
2B Heavy PI. 33-755
3 P1<tin. 2;;-850
3BPlain 33-/55
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Nos.lH &2H
VERTICAL

SPINDLE
MILLING

A.,TTACHMENTS.
When ordering,

give size and construction
number of machine.

. ,
This Attachment, designert for the heavier class of vertical

spindle milling, is rigidly clamped to the overhanging arm
and face of the column.

The Spindle is of steel, ground, and runs in hronz~ boxes
provided with mcans of compensatIOn for wear. It is offset
to the left of the machine spindle, allowing tbe cutter to be
brought close to the centre of the Spiral Head elevated to a
high angle. The spindle is driven by hardened steel spur
and beve1 gears. It can be set at any angle from a vertiCal to
a horizontal plane, the position bein~ in.dicate~ hy g!·adu.
atlons reading to half deg.rees. A !irawmg:m boltlS fur.mshed
for holding collets, etc., m the spllldle. No. 2H Attachment
has slot across end of spindle. (
N~t Weights: No.lH, U5Ibs.; No. 2H, 2151bs.

.: '" 0 ~-' go; .+,d~ c .g-g....: ":::1=1'mOo e)lP'::a m ~
~~ ~.::lZ 0.", o·S :::1~''8. ~o 0. "'~~ ~",- ~~ 000 Used on m~ • ~" ~~ ':::'£0 mO'" ~ZU: ~~~ ~.... S·... ,..r:: 8._ ~~ AJ:lo· ... .~

o~ Machine. E~~ o~ ~c. ~:dO
........

;::l .....~ 00 ~ l'<Z.'l o-~
~ 8 ~ Z~ ~'" o o.~ o~ m 0.<1
<1 ",0 ~-- -

I Universal 2191 44-310
1A Univ. 21~I 41-427
IDUnly. 539 16-318
lAD Univ. 539 15-376
2 Univ. 1.505 16-318
2A Unlv. 1505 2,%/1, 15-376
1 Plain 684 10 lOJt' 2" 37.(" 4i-31O $IH IY Plain 85~

4L.H. 44-310
1B Plain 684 41-427
1D Plaln 3 16-318
IBD Plain 3 15-376
2 Plain 1063* 16-318
2B Plain 1063* 15-376
2Y Plain 1313 16-318

,,,1
3 Universal 650 13-439

}.
3A Univ. 650 3J.\",

17-390
2 Hvy. Plain 963 II 11 2~ 4 13-43~

213 Hvy.Pln. 982 3~ L.ll. 17-390
3 Plain 549 13-439
3B Plain 549 17-390

*Except Nos. 1098 to 1108111cJuSlye.
The following collets are furnished with the attachments:

1H, EB; 2H, O.



. *ls dlfferentm deSIgn than cut.
The folJowmg collets are furnished with the attachments'

Nos. 3, 4 and 5, BE; 1'0.24, K. .

~ " 0 ~...:
~ . ~"d •

-" 0 ~Oo

_ 0 "

~"-"_Z 0.- ~~~ ~oE 00'" Threa.d on -" Speeds
Machine ~- ~" ~o.E

~

." E~";
Eo< '- SpIndle.

~o'" per .~

o~ where uBed.
~~o ~~ .

Z.s a~u .~
~;r..> ~~t: Min. Po<

o " 0-0
~ o ~ Z~

0
00

_

r3~~<: "'0

3H{

3AHvy. Univ. 525 }ll4A Universal 710 4", 3 LH 13" 5%/1 16-370 $
38 Hvy. Plain 4:24
48 Plain 479

ml 4A lIvy. Univ. 635 ( 12 4\",2i LIl 14 G% 15-350 ,
48 Hvy. Plain 384

5U 5 B Hvy. Plain 281 12 4r',2t LH 16 5Ya 14-330

The following collets arc furnished with the attachments:
No. 3R, 0; Nos. 4H au<.l5H, SS.
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Nos. 3H, 4H and 5H
VERTICAL SPINDLE MILLING

ATTACHMENTS.
When ordering, give construction number of machine.

This Attachment is desiil'ncd to meet the requirc.
Incnts of the heaviest Class of vertical milling
within the capacity of the machines for which it
is adaptcd. It is securely clamped to the face of
the column, the outer end being rigidly supported by braces
clamped to the regular arm support.

The Spindle can be set at any angle from a vertical to a
horizontal plane, the position being indicated by graduations
rcading to degrces on the side of the head. It Is driven
through hardcned steel bevel and spur gears. It Is of steel,
ground, and runs in bronze boxes provided with means of
compensation for wear, the lower box being unusually long
and heavy. The lower end has a standard taper hole, threaded
to receive face Inilling cutters, and has a recess across the end
for arbors and collets that are cI utch driven.

A drawing.ln bolt is furnishcd for holding collets, etc., in
the spindle.

Weights. Net, No.3H, 375 lbs.; No. 4H, 4501\)s.; No. 5II,600 lbs.

6),(" 16-370 130 $

6),( 15-350 142 $

6),( 14-330 145 $

6t~ 24-157 ]25 $9Yz

12Yz

27:;", 4 11"
L. n.

2?f", 4
L. H.

27£", 4:
L. H.

9 2U", 4
L. H.

525
710
424
479
635
384
281

175

3AHvy. Un.
4A Univ.
3B Hvy.Pln.
4B Plain
4AHvy. Un.
4B Hvy.Pln.
5B IIvy.Pln.5

When ordering give size and construction number of machine.
Th~s Vertical Spindle Milling Attachment Is designed for

th<;, lighter class of vertical spindle miliing on heavy ma
chmes. It Is clamped securely to the overhanging arm and
In addition, is held hy a hearIng surface on face of column'
. The spindle Is driven by hardened steel bevel gears and
IS of steel, groun<1, and runs in bronze boxes provIded with
means of co'!'pensation fo!' wear. It can be set at any angle
~rom a vertical to ~ hOrlzontal plane, the position being
mdicated by graduatlOns reading to de,g-rees.

A drawing.in bolt is furnished for holdin~ collets etc In
the spindle 0 ,.,
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Nos. 3, 4, 5, 24
VERTICAL SPINDLE MILLING

ATTACHMENTS.

*24 24 Plain
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Nos.

1,2,3,4
UNIVERSAL

MILLING
ATTACHMENTS.

'Except Nos. 1098 to 1108 meluslve.*' No.2 graduated on both scales to half degrees.
t Includes plate for supporting attachment on mlleblne.

Same plate will also serve for other attachments. Kln(lJy
etate if plate Is not needed. .

1'he following collets ar8 furnished with attachments.
No. I, J; Nos. 2, 3 and 4, K.

When ordering, give size
and construction number

of machine.
The Spindle is driven through bevel gears by a borizontal

sbaft inserted in tbe mai~ spindle o~ the maclHne and can be
set at any an~le in a vertICal or horIzontal plane. The ~~~i
tion is indicated by graduations reacting .to half deg:ree~. e
bearings are of bronze and the ~ront spindle. bearln~ ~~ pro·
vided with means of compenslItlOn for 'Yeal. A.dra" mg-in
b It is furnished for boldmg collets etc. In the spmtlle.0 ,

'" ~ . ~ . ;E...: .;
t'O~

... ~

.... " g,.l:lZ o~ S Speeds '" ~Thread ~ .
oS .c~-d ~o::l ;;:1]

~0 13 Used on E·~.d E ,...S on ~.:::o
per

Machine. "~'" Spindle. Minute. ~~

Z~
6 Q

Z ~~
.",Q ~

o d Q "'.... Z.. Q ::;: f-'.- 000 --- 59-4131 Universal 2191
1A Univer. 21m 55-569
1D Univ. 539 21-424
lAD Univ. 539 20-500
2 Universal 1505 21-424
2A Univ. 1505 20-500

1 1 Plain 684 7 7 3·8" 59-413 120 •1B Plain 684 55-569
1D Plain 3 21-424
IBD Plain 3 20-500
2 Plain 1063' 21-424
2B Plain 1063' 55-569
2Y Plain 1313 21-424

-1
2A Hvy. Un. 2055 35-798

}.
3 Universal 650

20-5003A Univer. ~50

~ Hvy. Plain 963 9 9 1-2 27-898 195
2B Hvy.Pln. 982 35-798
3 Plain 549

2Q.-5003B Plain 549

3{

3A Hvy. Un. 525 }$4A Uni\-. 710 2",41-2 9 1-2 33-756 205
3B Hv)'.Pln. 424 9 L. II.
4B Plam 479 34y'-229
24 Plaint 175 $

4j
4A Hyy. Un. 635 9 2/ ,41.2 10 30-715 240 !$4B Hvy.Pln. 384 L.H.

The Compound Vertical
Spindle Milling Attachment
is applicable to a variety
of milling in that it can be
set in two planes.

The Spindle is driven through steel bevel !!:ears by a horl.
zontal shaft inserted in the main spindle of the machine and
can be sct to any angle from a vertical to a horizontal position.
The attachmentcan be placed to allow the spindle to be setin
a plane at right angles to the table, a valu"ble feature in mill
Ing angular strips, table ways, etc., as with the spindle In this
position, the full length of tbe table tmvel is avaih'ble and an
ordinary end mill instead of an angular cutter can be lIsed for
milling the angle. The splnf!le bearim!s are of bronze and
provitled with means of compensation for wear. Tbe position
of the spindle is indicated by gradnations reading to degrees.
The spindle has a taper hole.

Patented July 10, 1906.
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Nos. 1 and 2 COMPOUND
VERTICAL SPINDLE

MILLING ATTACHMENTS

*Except Nos. 1098 to nos' inclusive.
The following. collets are fnrnlshed with attachments,

No.1, J; No.2, K.

When ordering, give size and
construction number of

machine.

~ (;om- " Distance ~'O~ Z.... 6 ~~~
.~'"mencg 0.......... Centre of Spdl Speeds

~~
,;0",

Used on d~'" ~~'".. with to face of Colm ,..;O~ per "Od Machine. Mach. ~o·S b+:...; Minute. ~- ;t;'Zt: ci::l Q,
Gratst I,east 8"'~ •

~ No. Z 00 ---'!!.::L z---- --
I Universal 2191 78-552
lA Univer. 2191 72-755
1D Univ. 539 28-565
lAD Univ. 539 26-668
2 Uni versal 1505 28-565
2A Univ. 1505 26-668

1 1 Plain 684 7 12" 9" 5 1-4" 78-552 105 •IB Plain 684 72-755
1D Plain 3 26-565
IBD Plain 3 26-688
2 Plain 1063' 28-565
2B Plain 1063' 26-668
2Y Plain 1313 28-565

1
2AHvy.Un. 2055 25--570

}.
3 Universal 650 19-646
3A Univer. 650 25-575
2 HI!v' PI 963 9 12 1-2 9 1-2 53-4 19-646 120
2B vy.J'!. 1513 25-575
3 Plain 549 19-646
3B Plain 549 25--575
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SETS OF TOOLS

FOR SLOTTING ATTACHMENTS.

These tools are selected

as those most fully meet.

ing the requirements of

the class of work on which

the Slotting Attachments

are usually employed.

A set of these tools is

packed with each attach

ment. If not wanted, pack

carefully and return...t our

expense.

Price, $

Price, $

Price, $

For Nos. 4 and 5 Attachments.
3 Square Pointed Tools, 14", 3-8", 1.2"; Nos. 63, 64, 66.
4 Round Pointed Tools, 14",3.8",1-2",5-8"; Nos. 71, 72, 74, 76
I Parting Tool, 1-8" wide, No. 80.
2 Angle Tools, 75°,1-2", 5-8"; Nos. 82, 84.
I Collet, No. 61.

For Nos. 2 and 3 Attachments.
3 Square Pointed Tools, 1-4",5-16",3-8"; Nos. 33, 34, 36.
4 Round Pointed Tools, 1-4", 5-16", 3-8", 1-2"; Nos. 41, 42, 44, 46.
1 Parting Tool, 1-8" wide, No. 50.
2 Angle Tools, 75°, 7·16", 3-8"; Nos. 52, 54.
I Collet, No.3!.

For Nos. 0 and 1 Attachments.
3 Square Pointed Tools, 3-16", 1-4",5-16"; Nos. 3, 4, 6.
4 Round Pointed Tools, 3-16", 1-4", 5-16" ,3-8"; Nos. 11,12, l4,16.
1 Parting Tool, 1-8" wide; No. 20.
2 Angle Tools, 75°, 3.8",5.16"; Nos. 22, 24.
I Collet, No.1.

l,

Nos. 0, 1, 2, 3, 4, 5
SLOTTING

ATTACHMENTS.
When ordering, give size and

construction number
of machine.

The Slotting Attachment is
well adapted for tool making
of all kinds, as in forming box
tools, making templates, spUn
ing keyways, etc.

The Tool Slide is driven from the main spindle of the machine
by' an adjustable crank that allows the stroke to be set at
dlfferent I~ngths. The slide can be set at any angle between
oand 90° elther side o.f the centre line, the position lJeing indio
cated by the graduatIOns rcading to haif degrees on the 'side
of the guide. A scale on the front of the tool slide serves to
set the length of stroke.

The ~ools are held in place by a clamp bolt, and a tool stop
that swmgs over the top of tool shank makes it impossilJle for
the tool to be pushed through.

t Except Nos. 1098 to n08mclusive.
t Includes plate for supporting attachments on machine.

Same plate will also serve for other attachments. Kindly
specify if plate Is not needed.

Com-
Diam. of Face ofNo.

Used on mencing
Hole for Adjust- Column Netof Machine. with

Tool rnent to Centre Weght Price.Att. Machine of Stroke of Tool Ib,.
No. Shank. Holder.-- --

0 0& OYPln. 895 1.211 oto 2/1 6 7-8" 70 is

,{
1&IAUniv. 2191

}.
ID,IAD Un. 539
2&~A Univ. 1505
I &IBPlain. 684 1-2" oto 2" 7 1-8" noID,IBD PI. 3
2 & 2B Pin. l063t
2YPlain 1313

2{

2AHvy. Un. 2055

)$
3&3AUniv. 650
2 Hg' Plain 963 5·8" o to 3" 81-4" 170
2B vy.Pln. 1513
3 &3B Pin. 549

3{

3A Hvy.Un. 525

}$4A Univ. 710 5·8" oto 3" 8 3-8" 1903B Hvy.Pln. 424
4B Plain 479
24 Plain\r 175 is

4l
4AHvy. n. 635 3-4." oto 4" 93-8" 270 !is4URvy.Pln. 384

5 5BRvy.Pln. 281 3-4" o to 4" 12" 300 is



Tbls attacbment, with extra gears. can also be used to cnt
Metric racks with English screw.
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INDEXING ATTACHMENTS.
ENGLISH OR METRIC.

For Use with Rack Cutting Attachments.
When ordering, give size and construction number of machine;

also whether hnglish or Metric Attachment is desired.

This Attachment consists of a bracket that is fastened to
tbe tahle'l' "lot at the left hand end. 'I'he brackct cn rries
the locking- disk, togctherwiLh the chllnge frEJ'urs for gear~ng"
to the feert screw. It provides for cutting' THCk81l11d lIlUklllg
settings without relying on the dial usually used for tltis
purpose.

Locking Disk. The lor-king disk is provloed with a slot
to receive tile lockiug ]Jin and is attacheLl to tlte adjustaule
stud on tbe bracket.

Change Gears. Provide for cntting teeth as follows,
English, oiametral pitcb, 3 to 6 hy balf-pitI'lIPA. a.1I llltchcs
from 7 to 16. and all even pitches, 18 to 32; circular pitch,
1" to 1-16" by sixteenths of an inch; Metric, module 1 to b;
circular pitch, all pitches from 2 lI1/m to 16 m/m.

Index Table. Furnished with attachment.
A wooLlen box is fnrnished to bold tbe attachment and

ge'lrs,
No. lU IP 2U 2P

Machine 1, lA, 1D, 1. J13, 11), 2A Hvy., 2 Hv)' .•
wherensed lAD, 2, 113D,2, 3,3A, 2B HV)' .•

2A Univ. 2B Plain. Universal. 3, 3B P n.

Price. $ $ $ is

No. 3U 3P 4U 4P

Machine. 3A Hvv. 3BHvy, 4AHvy. 4B Hvy.
wberensed 4A Unlv. 4B Plain. Universal. Plain.

Price. $ $ $ $

When ordering, give
size and ..

construction numlJer
of machine.

Nos. 1, 2, 3, 4
RACK CUTTING ATTACHMENTS.

*Except Nos. 1098 to 1108 inclusive.
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The Rack Cutting Attachment is unusually rigid in desi!!n
and construction and is securely clamped to the face of the
column. Jt is smoothly driven from the main spindle of the
machine through hardened bevel and spur gears and rnns in
phosphor bronze boxes provided with means of compensation
for wear. •

Cutters suitable for use in the different attachments are as
follows: Nos. 1,2,3 and 4 Attachments take the same cutters
as are listed for the Nos. 3, 4, 5 and 6 Automatic Gear Cutting
Machines. See pages 369,371,381 and 3&2.

The Vise furnished with the Nos. 1 and 2 Attachments has
jaws 26" long and will open 3"; with the Nos. 3 and 4 Attach
ments the vise has jaws 3ll" long and will open 4".

These Attachments are not suitable for machines without
antomatic transverse feed.

For Indexing Attachment see following page.
Com- Distance . I

No. Ueed on mencg Dia. of Centre of . Cnpn.C1t:y Net
of Machine. with Cutter Spindl.to DlametrlPltch Weght Price.

Att. Mach. Spindl Bottln of Ibl:l.
No. Sp1.Head ~Hcel Cast J. ____-- --

,I 1, lA Univ. 2191 l,ID,IADUn. 539
2, 2A Univ. 1505 1" 1 1_32" 6 5 1651, III Plain 684
ID, IBD PI. 3
2, 2B rlain 1063'

2(

2A !Iv,. Un. 20fi5

}$3,3A niv. 650
2 HV{.. Plain 963 1 1.4" 1 7.32" 5 4 227
2B I VJ' Pin. 1513
3,3B lain 549

3{

3A IIvy. Un. 525

&~ }
4A Univ. 710 1 1-2/1 1 3·8" 4 3 $3B Hvy.Pln. 424
4B Plain 479

440 II4j 4A Hvy.Un. 635 1 3-4" 1 5-8" 3 2 $
4B Hvy.Pln. 384
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No. 10
CAM CUTTING ATTACHMENT.

For use on Nos. 1, lA, ID, lAD, 2, 2A, 2A Heavy, 3 and 3A
Universal, and Nos. 1, IB, lY, ID, IBD, 2, 2Y, 2B,

2 Heavy, 2B Heavy, 3 and 3B Plain Milling Machines.

When ordering, give size and construction number of machine.

The Cam Cutting Attachment is used for cuttin~therace in
either face or peripheral cams from a flat former"cut from a
disk. The necessary longitudinal and rotative movements
are contained in the attachment, allowing the table of the
machine to remain clamped in one position during the cutting
()f the cams.

Cams 12" in diameter, with any throw to 5", can be mounted.
The former is made from a flat disk about 1·2" thick and

ean be easily machined to the form required. It is secured
to the face of the worm whcel on the spindle which carries
the blank to be CI::t. When provided with power feed, a
three.step coue pulley, taking a round belt, IS mounted on
the.end: of the worm shaft ana driven from a small jackshaft
which 1S belted from the mam counter.shaft. The pulley is
dutched to the worm, so that either hand or power feed can
be employed by the simple movement-of a lever.

The power feed can be attached to all cam. cutting attach.
ments of prev10us deSign made by us, w1th Only slight
changes in the attachment.

Weights. Net, about 500 lbs. Ready for shipment, about
650 Ibs. Dimensions for shipment, 42" x 32" x 21". Space
()ccupied, about 16 cubic feet.

Price, $
Price, with Power Feed, $
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Nos. 1, 2, 3 & 4

SPIRAL
MILLING

ATTACHMENTS
When ordering, give size

and construction number
of machine.

This Spiral Milling Attachment is designed for the heavy
class of spiral cutting. It is clamped securely to the over
hanging arm and fnee of the column.

The Spindle is hardened, ground, and runs in phosphor
bronze boxes havingu1eans of compensation for wear. ltcan
be set at any angle in a horizontal plane, the position being
indicated by I(raduations reading to half degrees. An outer
bearing is provided fvr the spindle, being easily removed
when placing a cutter in position. A gaul(e is furnished to
enable the cutter to be set central with the swiveling point.
The cutter is adjusted by means of a screw having a graduated
dial which reads to thousandths of an inch. Hardened steel
spur and bevel gears are used to drive the cutter spindle .
.; '" ,; .... .....:'i:; • ~

~"
~ k ~o . .d

".d Z ~ ~ 0 .... '101 j:l 0'0 <1)8
.~..; ~oE Machine ~ - Q,J ...... 0 S Q,JQol-oo. Speeds

. .d E~.d ~~'" b~Ql:::l
"",00 .... 00 ~

o~ where uBed. Eo" ~ ." per ~~ 'C
Z!! >:::~o . ,- 1=1-- 0:> ...... s:I..::::; Q)"'; Po<- . •_ C.

Cl!:l:a!O Q,Jo:>O ..... Mmute . ~

~ 8 :.: A 00 000<+--40 °::ES< •<i Z --
I Universal 2191 47-341
lA Univ. 2191 45-470
ID Univ. 539 17-350
lAD Univ. 539 17-414
2 Universal 1505 17-350

1 2A Univ. 1505 1" 11 1-8" 3 3-8" 17-414 155 $
1 Plain 684 47-341
IB Plain 684 45-470
ID Plain 3 17-350
IBD Plain 3 17-414
2 Plain 1063* 17-350
2B Plain 1063* 17-414

2{

3 Universal 650 14-483

}$3A Univ. 650 19-429
2B Hvy. Pin, 1513 1 11 5·8 3 3-8 19-429 l7n
3 Plain 549 14-483
3B Plain 549 19-429

3 J
3A Hvy. Un. 525

350 } $4A Univ. 710 1 1·4 15 2 5·8 27-116

13B Hvy. Pin. 424
4B Plain 479

a7511 $4l
4A Hvy. Un. 635 1 1-4 1.5' 7-16 2 5-8' 29-1094B Hvy.Pln. 384

*Except Nos. 1098 to 1108 inclusive.
A spiral head is reqUired when used with Plain !If achines.
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TILTING TABLE FOR TAPER No.2 SHORT LEAD ATTACHMENT.

MILLING.
For Nos. 1, lA, ID, lAD, 2 and 2A Universal

Milling Machines.

• For Use on Milling Machines.

The Tilting Table is designeJ to use in the milling

of flutes in taper reamers, taps, etc. 'Yith it

any ordinary index centres may be used.

Table. The table is heaYy and is bolted firmly to

the milling machine table. When set at the desired

angle it is securely clamped by bolts at both ends.

An adjusting screw is provided to aid in accurate

setting.

When ordering, give size and construction number of machine.
This Spiral Attachment is new in design, and can be used

advanta!\,eously when it is desired to cut short leads.
It consIsts of a small diameter grooved pulley, mounted on

an expansion bnshing, a shaft support fitting on the ove,··
hanging arm of the machine and a eastins clamping over the
dovetail on the regular spiral head. ThIS casting carries a
swivelling gear plate and a short shaft to which a large
grooved pulley is connected by a telescopic shaft and
universal joints. A large !fear fitting on the regular spiral
head in place of the usualmdex plate and having 18 index
holes, is also furnished, together with a change gear plate.

The groovedJ'ullev on the expansion bushing is mounted
in the rear en of the machine spindle. The Shaft support
is clamped in position on the overhan!\'ingarm of the machine
in the rear of the column and the bearmgof the large grooved
pulley is mounted in the outer end. Power is transmitted
from the pulley on the machine spindle to this large pulley
by a round belt either crossed or open, tbence throu~h the
telescopic shaft and universal joints to the short shaft m the
casting on the spiral head.

The work is rotated from the spindle, independently of the
feed screw, the latter being disconnected from the power
feed mechanism. The regular index change gears furnished
with the machine are used on the swivelling gear plate to
connect with the large index gear to give the work the proper
speed of rotation. A positive clutch, operated by a lever on
the attachment, is provided for instantly stopping the rotation
of the work. The l'equired lead is obtained by gearing from
the worm shaft of the spiral head to the table feed screw in
the proper ratio, using the regular index change gears, allow
i ng the rotation of the work to drive the screw for the lead.
Eighteen holes in the large index gear allow indexing when
cutting multiple threads. For single threads the spiral head
spindle may be geared to the table feed shaft, this being
practicable only when no indexing is required.

Weights. Net, about 65 Ibs.; ready for ship,ment, about 90
Ibs. Dimensions for shipment, 26" x 13" x 11 '. Space occu
pied, about 2 cubic feet.

Price. F.o.b. Pl'ovidence, R. I. $$$

No.1 No.2
29"x6" 43" x 9 1-4-"

5-8//& 3-4/1 5-8"& 3-4"
5_8/1 5-8"

1 1·4" 1 1·2"
2 1-2/1 3 1-4"

100 Ibs. 250 Ibs.
125lbs. 3151bs.

36"x 9·x6f1 53"x 14"x 9"
1 1·2cu. ft. 4 cu. ft.

No. of table.
Working surface of table
Width of machine table tongue
Width o'f slot in table of attachment
Greatest taper per foot in diameter
Height of table when level
Net weight.
Gross weight
Dimensions of box for shipment
Space occupied.

Price
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SCALE AND VERNIER FOR
MILLING MACHINES.

For Longitudinal, Transverse and Vertical'
Adjustments of Table.

ENGLISH OR METRIC.

In ordering, give construction number of machine.

For use in connection with )lilling Machines, when it is

desired to make very fine adjustments of the table; as, for

example, in boring Jigs and work of " similar character.
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SCALE AND VERNIER FOR
MILLING MACHINES.

For Longitudinal, Transverse and Vertical
Adjustments of Table.

ENGLISH OR METRIC.

In ordering, give construction number of machine.

The Scale and Vernier are for use in connection with
Milling Machines, wben it is desired to make very fine
adjustments of tbe table; as, for example, In boring jigs and
work of a similar cbaracter.

The Longitudinal and Ycrtical Scales are 24" long, and
graduated to 40ths of an inch. The Transverse Scale is 14"
long, and is graduated to 40ths of an incb. The Vernier
reads to thousandths of an incb.

No.1 LONGITUDINAL SCALE fits tbe Nos'. 1, lA, ID, lAD,
2, 2A, 3 and 3A Universal Milling Machines. No.2 fits the
Kos.3A Heavy, 4A and 4A. Heavy Universal; Nos. 1, IB, ID,
IBD, 2, 2B, 2 Heavy, 2B Heavy, 3, 3B, 3B Heavy, 4B, 4B
Heavy and 5B Heavy Plain, and the Nos.I, 2 and 3 Vertical
Spindle Milling Machines.

No.1 TRANSVERSE SCALE fits the Nos. 1, lA, ID, lAD,
2 and 2A Uui,ersal; Nos. 1, IB, ID, IBD, 2, 2B Plaiu, and
the :No.1 Vertical Spindle :Milling Machines. No.1 1-2
fits tbe Nos. 3 and 3A Universal :Milling Machines. No.2
fits the Nos. 3A Heavy, 4A, 4A Heavy Universal, and the
No.3 Vertical Spindle Milling Machines. No.3 fits the
Nos. 2 Heavy, 2B lIeavy, 3, 3B, 3B Heavy, 4B, 4B Heavy
and 5B Heavy Plain, and the No.2 Vertical Spindle-Milling
Machines.

VERTICAL SCALE fits all machines.

Price each, $

When It is desired to have any or all of these Scales and
Verniers attached to machine at onr works, price will be
gi ven on application.

Metric Scales and Vernier reading to I-50 mlm fnrnlshed
when desired.



DImenSIOns for stllpment, 3.J"x 2, II X 911 and 2,s" X lW'x 15".

26" CIRCULAR MILLING ATTACHMENT.
POWER FEED
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18" CIRCULAR MILLING ATTACHMENT.
POWER FEED

20" CIRCULAR MILLING ATTACHMENT.
POWER FEED

DimenSIODS for shIpment, 49 x 32'x 15" and 26"x: 17"x 13/1.
All of the above attachments have reversible tongues that fit

T slots either 5·~" or 3.4" wide.

Except Nos. 2469, 24i3, 24ii, 24,9 2481 24S~ 2483 2484 aud ')485
tExcept No. 1394. "', -.
Dimensions for shipment, 31"x '},j"X 9" and 2·4"x l3"x 14".

No. Machine Commcg Diam. Width Net Gross
where used.

with of Height of Weghl Weght PrIce
Mch.No. Table. T Slots about about

2U I 3 Universal 1000
-- --

3A Univ. 1020 !20" 5ti" 3·4" 410 545 $

2P {
3 Plain 924

l203B Plain 941 51-1 3·4 440 545 $
2 Vert. Spd. 414

au! 3A HvrtJnv. 1125 ( 20 5H 3·4 4454A Umv. 7iO 5,l5 $

3P {
3B !Ivy. Pin. 949

l204B Plain 589 51-1 3·4 445 555 $
3 Vert. Spd. 82

4P 4B Hvy.Pln. 564 20 5H 3·4 445 555 $
5P 5B Hvy.Pln. 341 20 5U 3-4 450 560 $
5V 5 Vert. Spd. 113 20 5H 3·4 435 535 $

- -

Xo. Machine Commcg Diam. Width ~et Grol!8

where used.
with of Height of "'eght 'Veght Price

-- Meh. No. Table. TSloh about about

3P!
3B Hvr-Pln. 949

l26"

----
4B PIa n 589 i 3-4" 3·4," 970 1175 ::;
3 Vert. Spd. 82

4P 4B Hvy.Pln. 564 26 i 3-4 3-4 970 lli5 $
51-> 5B Hvy.Pln. 341 26 i 3-4 3·4 980 1180 $

"
,

No. Machine Commcg Diam. Width Net Gross

where used. with of HeiO'ht of Weght Weght PrIce
Mch.No. Table.

0

-- TSlot. about about

ml
'I Universal 2466

--
lA Univ. 2516

tiD Univ. 1391 18" 51.2/1 5-8"lAD Univ. 1491 3S0 475 $
2 Universal 3080
2A Univ. 3030

>PI

I Plain 1184
IB Plain 1235
ID Plain 604
IBD Plain 554 18 51-2 5-8 3s0 47fJ $
2 Piain 22"28
2B Plain 2"2i8 I1 Vert. Spd. 554, "

Nos. 18, 20 and 26 in. CIRCULAR
MILLING ATTACHMENTS.

Power Feed.

These Attachments are serviceable in milling
circles, segments of circles, circular slots, etc., on
plain and irregular shaped pieces. The 26 inch
Attachment is.of heavier design than either of the
others, and will be found useful on the large
machines for heavy work.

The Table of each attachment is heavy, has a
wide bearing surface, and can be rigidly clamped
in position from the side of the base. The circum
ference is graduated to degrees. A dial on the
worm shaft of the 26 inch Attachment is graduated
to read to 4 minutes.

The Feed of the table is automatic in either
direction, and the table remains locked in position
when the feed is automatically released. The
feed is taken from the machine table feed shaft,
which is reversible.

The Worm can be quickly disengaged from the
wheel and the table turned by hand when setting
work. Provision is made to compensate for wear
of the worm and wheel.

The Base has a pan cast around it to catch oil,
which is then delivered to the milling machine
table. On the 26 inch Attachment a pan for oil is
also cast around the table.

106

When ordering, give size and construction number of machine.
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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 Slot
ting Attachment.

The Table is 10" in diameter and has 2 T slots,
5-8' wide. It can be rigidly clamped in position.
The circumference is graduated to degrees. The
index fin O'er is adjustable. It has an oil rim around'" .
the base.

The Dial on the worm shaft is graduated to read
to 5 minutes.

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.
Reversible Tongues and Bolts fit a T slot either

5-8' or 3-4" wide.
The Attachment is 4 1-4" high.
Weights. Net, about 60 lbs.; ready for ship

ment about 75 lbs. Dimensions for shipment,
18' x'16' x 7'. Space occupied, about 1 cubic foot

Price, $
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18 inch CIRCULAR

MILLING ATTACHMENT.
Hand Feed.

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

The Table is 18" in diameter, and has four T slots,
5-8' wide. It can be rigidly clamped into position.
The circumference is graduated to degrees. The
index finger is adjustable. It has an oil pan around
the base.

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.
Reversible Tongues and Bolts fit a T slot either

5-8" or 3-4" wide.
The attachment is 4 7-8' high.
Weights. Net, about 235 lbs.; ready for ship

ment, about 280 lbs. Dimensions for shipment,
27'x24'x8'. Space occupied, about 3 cubic feet.

Price, $
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No. 1 HORIZONTAL MILLING
ATTACHMENT

For No.1 Vertical SpindleMilling Mach.
When ordering, give size and construction

Dumber of machine.

This Horizontal Milling
Attachment is new in de
sign and readily adapts the
No.1 Vertical Spindle Mill
ingMachineforsuch work
as cutting spiral gears,
racks, millinjr key seats.
etc. It is rigidly fastened
to the spindle bead of the
machine.

The Spindle Is driven
through bevel gears by a vertical sbaft Inserted In the ~lam
spindle of the machine. and can be ~et at any an~le ~n a
horizontal plane. The position is indIcated by graduatIOns
reading to degrees. The bearings !'re of bronze and the
front spindle bearing is provided wIth means of compensa
tion for wear. A drawlug-In bolt is furnished for holdmg
collets, etc., in the spindle. .

It may be used on machines commencin';;,wIth No. !8~.
Hole fn Spindle, Ko.7 taper; takes a "J collet. Spindle

speeds, 106 to 1333 r.p.m. .
Net Weight, about 451bs. Pnce, $

No. IV HIGH SPEED MILLING ATTACHM'T
For No.1 Vertical Spindle Milling Machine.

When ordering, give size and construction number of machine.
This High Speed Milling Attachment is ne',! in design ~nd

readily adapts the No. l.ve~tic~1 Spmdle Mllhng ~lacblDe
for the lighter class of dlc-smkm~an.d .other work where a
very high speed is required. It IS rIj.(ldly clamped to the
left hand side of the machine spindle head.

The Spindle is hardened and gronnd and ronsln a phos.
l'hor bronze bearing. The front end has a tal?6r hole. The
spindle is driven from main spindle of macbme by ": spur
gear mesbing in a pinion mountedon the.attac~mentsplDdle.

It may be used ou machines commencmg WIth No. 184.
Hole In Spindle, No.4 taper. Spindle speeds, 234 to 2~

r.p.m. . $
Net Weight, approximately 25lbs. Pnce,

No. 2V HIGH SPEED :MILLING ATTACHM'T
For No.2 Vertical Spindle Milling Machine.

This Attachmeat Is similar in design to the 1'0. IV High
Speed Milling Attachment, with the following exceptIOns:
It Is constructed considerably heavier to meet the reqUIre·
ments of a heavier class of work.

Hole in Spindle, No.9 taper. Spindle sp!"eds, 43 to 996 r.p.m.
Net Weight, approximately 38lbs. Pnce, $
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16" GEAR CUTTING ATTACHMENT.
Patented September 5,1005; April 30, 1007.

This Attachment is nsed to cut gears or wheels larger and
heavier than can be ent with the nsnal fixtul"CS belonging to
a Milling Machine.
It is exceptionally rigid in construction aud dp,igned to

withstand the most severe service to which a tool of this
character should be subjected.

The Centres swing 16" iu diameter.
The Spindle is large in diameter; the front eud is providerl

with a No. 11 taper hole and is threaded to receive a face

f late or other fixtnre for holding work. A straight hole,
1-4" in diameter, extends from the bottom of the taper hole

entirely throngh the spindle. The spindle can ue rigillly
clamped in position.

An adjustable rest, placed on the head stock, i~ provided
as a support for the gear while being cnt.

The Worm Wheel is 14 1-8" in diameter and requires 60
revolutions of the worm for one complete I·evolution. The
worm and worm wheel can be disengaged '\Ild a handle at
the back provides for turning the spindle by hand for setting
or testing work. The worm and worm wheel are accnl"ately
cut and dGvered'to protect them from dnst or injury.

The Index Plates divide all nnmbers to 100, all even num
bers to 134 and aU numbers divisible by 4, to 200.

Index Sect~r. Index crank adjustable. Sector arms
graduated.

The Tongues are reversible and fit T slots either 5-8" or
3-4" wide.

Combined Length of head and foot-stock, 22 3·4".
Weights. Net, about 180 Ibs.; ready for shipment, about

250 Ibs. Dimensions for shipment, 26" x 20" x 22". Space
occupied, about 7 cubic feet.

Equipment. Index plates and tables explaining the use of
same, wrenches and everything else shown in cut.

Price, $



8 inch and 12 inch.

SINGLE DIAL INDEX CENTRES.

The Centres swing 10 1-4" in diameter.
The Spindle is tl~readed·onfront end, 21-4" diameter, 41.2,

R.H., and has a No.10 taper hole. The straight hole at end
of taper is 1 ]-16" in diameter.
. The Worm Wheel is 6 ]-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 nino

The Index Plates are the same as used on the ]'(os. 1 ]D
and 2 Universal Milling Machines. '

Index Crank and Sector. Jndex crank IS adjustable cir.
cumferentially. Sector arms graduated.

The Head-stock can be clamped at right angle to table.
~eversIble Tongues and Bolts fit a T slot either 5-8" or 3-4"

WIde.
Combined Length of head and foot.stocks. ]3 3-4".
EqUIpment. Jndex phttes and tables explainin~ the use

of sa~e, wrenches and everything else shown incut.
WeIghts. Net, about 50 Ihs.; ready for shipment about

~o Ibs. Dimensions for shipment, 19"x 13"x 1~1I. 'Space
occupied, about 2 cubic feet.

Price, $

lI3

10 in. PLAIN INDEX CENTRES.
Patented Sept. 5, 1905; April 30,190;.

12 in. PLAIN INDEX CENTRES.
Patented Sept. 5, 1905; April 30, 100i.

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

The Spindle is threaded on one end 2 1·4" diameter 4] 2
R.H., and has No. 10 taper hole.' , "

The Centres sWin~ 121-4" in diameter.
The Worm WheelIS 7 3.4" in diameter.
Reversible Tongues and Bolts fit a T slot either 5-8" or 3-4/'

wide.
Combined Length of head and foot.stocks. 163-4".
EqUIpment. Index plates and tables explaining the use

of same, wrenches and everything else shown in cut of 10"
Index Centres.

Weights. Net, about iO Ibs.; ready for shipment, about
100 Ibs. Dimensions for shipment, 21"x 14"x 13". Space
occnpied, about 2 cubic feet.

Price $
For List of Tables, see page HO.

SPECIAL INDEX PLATES.
ll" Centres. Plates with four holes or less, $5 00 each. For

each additioDal holc up to 22 inclusive, 200. extra. Special
23 to 32 hole plates, $9 50 each. Capacity of plate,3'2 holes.

12" Centres. Plates of four holes or less, $800. For each
additional hole, 200. cxtra. Capacity of plate, 32 holes.
For List of Tables, see page 120.
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4 3-4 in. INDEX CENTRES.
For Use on No.2 Surface and

]!Jos. 12 and 13 Universal and
Tool Grinding Machines.

'the Index Plate has 24 holes, can be turned by a worm or
by hand. The centres swing 4 3-4" In diameter. Combined
Length, 8 1-2". Weights. Net, about 12lbs.; read!. for ship.
ment, about IS Ibs. Dimensions for shipment, II' x n" x 7".
Space oc~upled,about 1 cubic foot.

Price, for use on No.2 Burface and No. 12 Universal and
Tool Grinding Machine, $ . Price, for use on No. 13
Universal and Tool Grinding Machine, $

For use when rapid indexing is done as in cutting teeth in
sprocket wheels, etc. Swing rcspectively 8" and 12" in diam.

Spindles. Threaded, 8"-21·4' diameter, 4, 1-2, R.H.; 12"
-2 3-4" diameter, 4, R.H. No.n taper holes.

Index Plate. 24 holes. Providcd "ith hardened bushings.
Locked by hardened steel taper pin, operated by lcver.

Combined Length. 8 inch, 19 1.4"; 12 inch, 21 3·8".
Reversible Tongues and Bolts fit a T slot 5-8" or 3-4" wide.
Weights. 8"-nct, 70 lbs.; ready for shipment, about 100

Ibs.; 12"-nct, 130 lbs.; ready for shipment, 170 lbs. Dimen.
sions for shipment, 8"-22" x 12" x 11/f; 12"-25" X 13" x 14".
Space occupied about 2 cubic feet; ahout3 cubic feet.

Equipment. Index 1,1ate and tables explaining the use of
same, wreuches and everything else shown in.cut.

Prices. 8", $ ; 12", $ .
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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, milling nuts, cut
ting 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 move
ment of the index crank and clamped at one time
by means of a thumb screw on front of head
stock. The front ends are provided with No.9
taper holes.

The Index Plate .furnished divides all numbers
as follows: 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 20
and 24.

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

Combined Length of head and foot-stock, 13 1-2'.
The Tongues are reversible and fit T slots either

1-2' or 5-S' wide.
Weights. Net, about 80 lbs.; ready for ship

ment, about 95 lbs. Dimensions for shipment,
22·x 12'x 10', Space occupied, about 2 cubic foot.

Equipment. Everything shown in cut.
Pr~ce. F.o.b_ Pro,-idence, R. 1. $
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No. 14 TRIPLE INDEX CENTRES.
Patented September5,1905; April30,l007.

The Centres swing using the three spindles, 4"; using the
two outside spindles, 8/1.

The Spi.dles a.re operated simultaneously by the mo,e.
ment of the index crank. 'I'he front ends arc provided with
So. 10 taper holcs; the straight hole at end of tapcr is 1 1-16"
in diamcter. The lever shown atone side of the head clamps
all three spindles a.t once.

The Index Plates divide all numbers to 50, and all c,cn
numbers to 100, except 96. 'fhe index table furnished g-ivcs
all divisions obtainable to 380. A plate containing 24 holes
for rapid indexing of "Work is placed directly on the centre
spindle, and whcn rapid or Jllain indexing is desired, the
'I"orm, which turns the spindle, is thrown quickly Ollt of
gear by means of a knob on the side of the head-stock.

Sector. Sector arms graduated.
The Foot-stock is provided with adjustable centres.
Combined Length of head and foot-stock, 211-2".
The Tongues and Bolts furnished are reversible ancl :fi t a

T slot 5-8" or 3-4" wide.
Weights. Nct, about 190 lbs.; ready for shipment, "bout

250 lbs. Dimensions for shipment, 24" x 20" X 15". Space
occupied, about 4 cubic feet.

Equipment. Three index plates and tables explaininj\" the
nse of su,mc, wrenches, and everything else shown in cut.

Price. ];'.0.1>. Providence, R. 1. $

No.4 TRIPLE INDEX CENTRES.
For Direct Indexing Only.

'I'hesc Centres are of the same capacity and general design
as the No. 14, but tbey are equippcc for Direct Indexing only.

Equipment. Wrenches, etc.
Price. F.o.b. Providence, R. J. $

SPECIAL INDEX PLATES.
For No. 4 Triple Index Centres.

Plates with four holcs or less, $5.00 each. For each ad·
ditional hole up to 2"2 inclusive, 25e. extra. Special 23 to 32
hole plates, $9 50 each. Capacity of plate, 32 holes.
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6 inch
UNIVERSAL INDEX CENTRES.

Patented September 5,1905; April 80,1907.

These Index Centres are entirely new and designed for
the lighter class of milling. The total length of the centres
Is made as short as practicable to permit the maximum
length of work when used ou short tables.

The Centres swing 6" in diameter. •
The Head can be set at any angle from 5 degrees below

the hori~ontalto 15 degrees beyond the perpeniliculnr. The
graduatwns 011 the side of the head are engine divided and
rend to degrees.

The Spindle has a No.9 taper hole. The straight bole at
end of taper is 7-8" in diameter. The front end is threaded
1 3-4" diameter, 5 thds-U. S. S.; R. R., to receive a chuck or
other fixture.

The Foot-stock Centre is adjustable.
Combined Length of head and foot-stock, 12".
The Index Plates furnished divide all numbers to 50 and

all even numbers to 100 except 96. The ludex table fur.
nished gives all divisions obtainable to 380. A plate contain.
Ing 24 holes, for rapid indexiug of work, is placed directly
ou the spindle, and when rapid or plain indexing Is desired,
the worm, which turns the spindle, is thrown quickly out of
gear.

Index Crank and Sector. Inclex Crank is adjustable clrcum
fereutially. Sector "rms graduated.

The Tongues and Bolts fit a T slot 5·8" wide.
weights. Net, about 34 Ills. Ready for shipment, about

50 lbs. Dimensions for shipment, 16" x 10" x 10".
Equipment. Wrenches, index plates and table explain

ing the use of same.
Price. F.o.b. Providence, R. 1., $
A 4" 3.jawed Un! versal Chuck, with 2 scts of jaws for

holding work by the outside to the full diameter of chnck
body and for holding rings when finished on the outside,
furnished when ordered.

Price of Chuck, including Plate for attaching to Spindle,
$
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10 inch

UNIVERSAL INDEX CENTRES.
Patented Sept. 5, 190,,; April 30,1907.

The Centres swing 10" In diameter.
The Head can be set at any angle from 10 degrees below

the horizontal to 80 degrees beyond the perpendicular.
The Spindle has a No. 10 taper hole. The straight hole

at end of taper is 1 1·16" in diameter. The front end i.
threaded, 2 1-4" diameter, 4 1.2, R.R.

The Foot-stock Centre can be raised 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 IlO and all even

numbers to 100 except 96. The Index table furnished gives
all divisions obtainable to 380. A plate containing 24 holes,
for rapid Indexing of work, is placed directly on the centre
spindle and when rapid or plain indexing Is desired, the
worm, which turns the spindle, Is thrown quickly out of
gear by means of a knob on the side of the head-stock.

Index Crank and Sector. Index Crank is adjus.table cir.
cumferentially. Sector arms graduated.

Tongues and Bolts fit a T slot 5-8" wide.
Weights. Net, about 90 lbs.; ready for shipment, about

105 Ibs. Dimensions for shipment, 18 "x 13"x 12". Space
occupied, about 1 cubic foot.

Equipment. Iudex plates and table explaining the usc of
same and everything else shown In cut.

Price, $
6" 3-jaw Chuck, $ extra.
For List of Tables, see page 120.
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12 in., 14 in. and 15 in.
UNIVERSAL INDEX CENTRES.

These centres are the same in design as the 10 inch UniYer
salIndex Centres with the exception of the following details_

12 inch Universal Index Centres.
The Centres ~winK 12" in diameter. }"or onr machines

these centres fit: Nos. 2 Heavy, 2B Heavy, 3 and 3B Plaiu,
and No.2 Vertical Spindle.

The Head can be set at any an~le from 10 degrces below
tbe horizontal to 5 degrees beyona the perpendicular.

The Spindle !Jas a No. 11 taper hole. The straight hole at
end of taper is 11-4" in diameter. The front end is threaded
21-2" diameter, 4 R.Il., to receive a chuck or other fixture.

Combined Length of head and foot-stock, 19".
Tongues and Bolts fit a T slot 5-8" wide.
Weights. Net, allout 140 lbs. Readr for shipment, about

2051bs. Dimensions for shipment, 21' x 18" x 16".
Equipment. Index plates aud tallie explaining the use of

same aud wrenches.
Prices. F.o.b. Providence, R. I. $ With &" 3-jawed

Universal Chuck, $ For List of Tables, see page 120.

14 inch Universal Index Centres.
The Centres swing 14" in diameter. For our machines

these centres fit· Nos. 3B Heavy and 4B 1'lain, and :1\0. 3
Vertical Spindle.

The Head can be set at auy angle from 10 degrees below
the horizontal to 5 de~rees beyond the perpendicular.

The Spindle has a No. 11 taper hoie. The straight hole at
end of taper is 11-4" In diameter. '.fhc front end is threaded
23-4" diameter, 4 R.H., to receive It chuck 0" other fixture.

Combined Length of head and foot-stock, 211-4".
Tongues and Bolts fit a T slot 3-4" wide.
Weights. Net, about 210 Ibs. Readr for shipment, about

300 lbs. Dimensions for shipment, 24' x 20" x 16".
Equipment. Index plates and table explaining the use of

same and wrenches.
Prices. F.o.b. Providence, R. 1. $ With 9" 3-jawed

Universal Chuck, $ ]<'01' List of 'rabies, see page 120.

15 inch Universal Index Centres.
The Centres swing 15" in diameter. For our machines

these centres fit: Nos. 4B Heavy, and 5B Heavy Plain.
The Head can be set at any angle from 10 degrees below

the hoI'; zontal to 5 de?rees beyond the perpendicular.
The Spindle has a No. 12 taper hole. The straight hole at

end of taper is 11-2" in diameter. The front end is threaded
23-4" diameter, 4 R.Il.hto receive a chuck or other fixtlll'c.

Combined Length of ead and foot-stock, 211-4".
Tongues and Bolts fit a T slot 3-4" wide.
weights. Net, about 225lhs. Ready for shipment, ahout

320lbs. Dimensions for shipment, 24" x 20" x 16".
Equipment. Index platcs and table explaining the usc of

llame and wrenches.
Prices. F.o.b. Providence, R. 1. $ With 9" 3-jawed

Universal Chuck, $ For List of Tables, see page 120•

•
I
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12 1-2 Inch
UNIVERSAL INDEX CENTRES.

Patented Sept. 5, 1905; April 30, 1907.

The Centres swing 12 1-2' in diameter.
The Head can be set at any angle from 10 degrees

below the horizontal to 10 degrees beyond the per
pendicular.

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 taper is
1 1-2 6 jn diameter.

The Worm Wheel is 6' in diameter, and one revo
lution is made by 60 revolutions of index crank.

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

Index Sector. Sector arms gracluatecl.
The Index Plates divide all numbers to 100, all

even numbers to 134. The index table furnished
gives all divisions obtainable to 380.

Combined Length of head and foot-stock, IS'.
Centre Rest will take work to 3 1-8' in diameter.
Tongues Reversible. Fit a T slot 5-8' and 3-4'

wide.
Weights. Net, about 160 lbs; ready for ship

ment, about 205 lbs. Dimensions for shipment,
23'x 16'x 15'. Space occupied abo~t 3 cubic feet.

Equipment. Index plates and tables explaining
the use of the same, wrenches and everything else
shown in cut.

Price, $
For List of Tables, see page 120.
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Jaws, of steel, hardened unless othenl'1se specified.

These Vises are provliled with flangcs for clamping them
to the tahle of Milling or Planing Machines.

Furnished with bolts, nuts, washers and clamp.

FLANGED VISES
For Use Upon Milling or Planing

Machines.

PLAIN VISES
For Use Upon Milling or Planing

Machines.

Size. Price. Width of Depth of JawsOpen. Weight.
Jaws. Jaws .

No.l.F $1500 41-8" 1 1·16" 2" 181bs.
No.2·F 1700 5 1·8 1 1·4 2 3·4 ~9 ..
No.3·F 2600 6 1·8 1 9·16 3 5·8 51 ..
No.4-F 3800 7 1·8 2 41·2 96 ..
NO.fi·F 0300 85-8 21·2 7 182 ..

Size. Price. ·Width of Depth of Jaws Open. Weight,
Jawl:l. Jaws.

No.l-P $14 00 4 1-8" 11·16" 2" 161bs.
~ No. 2·P 1500 5 1-8 1 1-4 23-4 23 ..

No.3·P 20 00 6 1·8 19-16 3 5-8 45 ..
No.4.P 31 00 7 1·8 2 4 1-2 83 ..
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Jaws, of steel, hardened unless otherwIse specified.
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SWIVEL VISES.
For Use Upon Milling or Planing

Machines.

The vise is clamped to the base by either one of the two
clamping bolts.

'Ii,he vises are furnished with. tongues as fo1l9WS: No. 2-8,
5-8 ; Nos. 3-8 and 4-8, reversible for either 5-8" or 3-4" slots
and can be used on any table fitted with corresponding Tslots.
Tney are also fnrnisbed with bolts, nuts and washers

Size. Price. Width of Depth of Jaws Height. Weight_Jaws. Jawe. Open.

Ko.2-8 .20 00 5 1-S" 1 1.4" 2 3-4" 4: 1-2" 45lbs... 3-8 28 00 61-8 1 9-16 3 5-S 53-16 70 .... 4-8 4000 7 1-S 2 4 1-2 63-S 110 ..
Jaws of hardened steel unless otherwise specified.

ADJUSTABLE SWIVEL VISE.
Adapted for use

on Planing
and Surface

Grinding
Machines.

Tbis Vise can be set at any angle with the T slots of the
table and is pivoted so that it Clln be set at any angle to.O
degrees either side of the horizontal. Bolts, nuts, washers
and clamp are furnished.

Height of vise, 411
•

The jaws are 5" wide, 1" deep, and will open 2 3·4".
Weights. 1\et, about 30 Ius.; ready for shipment, about

40 11l8. Dimensions for shipment, 13" x 12// x 6".
Price, $22 00.
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TOOL MAKERS UNIVERSAL VISES.

No. Width of Depth of Jaws Net Shipping Price.
Jaws. Jaws. Open. Weight. Weight.

2-T 5 1-S" 1 1·4" 2 3-." 65 lbs. SO Ibs. $5000
3-T 61-S 1 9-16 35-S 135lbs. 1601bs. 65 00

The base is double. The lower part is provided with a
reversible tongue which can be used in a 5-8" or 3-4" 't' slot
and is fastened to the table by two bolts, which fit into
the table 'r slots. It has two sets of slots 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 angle in a horizontal plane. The
upper part of the knee is hinged to the lower part in such a
manner that it can be set at any angle to 90° in a vertical
plane and clamped rigidly in position by the nut on end of
bolt forming the hinge and the bracing levers shown at
left of cut. The upper 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 bv the bolt shown in centre and the
bolts at the ends of the levers.

The vise proper swivels on the upper part of the hing-ed
knee, can be set at any angle to the·axis of the bolt fornllng
the hinge and clamped in position by the 1>olt which holds
the upper bracing lever.

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

Dimensions of boxes is which vises are shipped: No. 2-T,
Ii" x 12" x 9"; No. 3~T, 21" x 14" x 11.
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No.1

10 in. x 24 in.

UNIVERSAL GRINDING MACHINE.

l'a1<'nred June 30,1903; Feb.IS,I90S; Feu. Z;3,IHl5.

Capacity:

CENTRES SWING 10" IN DIAMETER

OVER WATER GUARDS, 81-2".

CENTRES TAKE 24" IN LENGTH.
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No.1 10 in. x 24 in.
UNIVERSAL GRINDING MACHINE.

Wheel Spindle. Of tool steel. Hardened, ground and lapped.
Phosphor bronze boxes provided with means of compensa·
tion for wcar; self·aligning. Takes wheels to 10" diameter,
3·S" to 1.2" tbick.

Wheel Stand Slide. Graduated to degrees. Wheel can be
used in any position without interference. Transverse
movement controlled by hand wheel. Dial graduated to
thousandths of an inch on diameter of work. Metal cover
provided.

Automatic Cross Feed. Accurate. Range .000-25" to .004" at
each reversal of table. Easily and quickly set. Auto·
m"tically thrown out when work is to size.

Swivel Table. Turns all a large central stud, hardened and
ground. Clarcp.ed at both ends. Scale reads to 7°,3" taper
per foot, and 25%.

Table. Controlled by adjustable dogs; dog brackets slide au
rack. Oil distributed evenly by rolls. Ways protected uy
metal covers. T slot, 9·16" wide. Controlling levers at front.

Speeds and Feeds. Speeds of wheel and work, and feed of
table entirely independent of each other. Two changes of
spiudle speed,2684 and 3560 r.p.m. Eight changes of work
speed from 75 to 670 r.p.m. Eight changes of table feed
from 3" to 50" per minute for any work speed. One leveron
front of machine starts and stops speed of bead.stock and
feed of table independent of motive power.

Reversing Mechanism. Accurate. Allows work to be ground
close to shoalder.

Head-stock. Swivels. Srindle hardened, ground and lapped.
Front end threaded... 1-2" diameter, 6 R.H., U.S.S. lias
No. 6 taper hole. uan be locked for grinding on dead
centres. Bronze boxes provided with means of compensa·
tion for wear.

Foot-stock. Clamped by lever. Metal cover protects spindle.
Holder for carbon point attached. Wheel can be trued with.
out removing worK.

Universal Back Rests. For snpporting slender work or splined
shafts. Universal in all movements. Capable of delicate
adjustments.

Wet Grinding. Provision for abundant supply of water.
Pump simp1e in construction.

Base. Rigidly braced. Supported on three points.
Counter-shaft. Tight and loose pulleys, 8" diameter. 3" belt.

Speed: 200 revolutions per minute.
Floor Space. Parallel to spindle, 92"; at right angles, 40".
Weights. Net, about 2375 Ius.; ready for shipment, about

28901bs. Dimensions for shipment, 72" x 36" x 48". Space
occupied, about 72 cnbic feet.

Equipment. No. 03 internal grinding fixture, 6" 4.jawed
chuck, large face plate, plain back rest, 2 universal back
rests, centre rest; 2 grinding wheels: I, 6" diameter, 1.2/1
thick, 2'/ hole, and 1, 1011 diameter, 1-2" thick, 3" hole; set of
dogs, set of telescopic w..ter guards, wrenches and every.
thing else shown iu cut, together with overhead works.

Price. 1<'.o.b. Providence, R. 1. $
For Attachments, see pages 158 to 165.
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No.2

12 in. x 30 in.

UNIVERSAL GRINDING MAOHINE.

Patented June 30, 1903; Feb. 18, 1908; Feb. 23, 1915.

Capacity:

CENTRES SWING 12" IN DIAMETER

OVER WATER GUARDS 103-4".

CENTRES TAKE 30" IN LENGTH.
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No. 2 12 in. x 30 in.
UNIVERSAL GRINDING MACHINE.

Wheel Spindle. Oftool steel. Hardened, ground and lapped.
Phosphor bronze boxes provided with means of compensa
tion for wear; self-aligning. Takes wheels to 12" diameter,
1-2" to 1" thick.

Wheel Stand Slide. Graduated to degrees. Wheel cau be
used in any position without interference: Transverse
movement controlled by h/tnd wheel. Dial graduated to
thous/tndths of an inch on diameter of work. Metal cover
provided_

Automatic Cross Feed. Accurate. Range .00025" to .004" at
each reversal of table. Integral part of macbine, easily and
quickly set. Automatically thrown ont when work is to size.

Swivel Table. Turns on large central stud, hardened and
ground. Clamped at both ends. Scale reads to 8°,3 1-2"
taper per foot, and 30%.

Table. Controlled by aajustable dogs; dog brackets slide on
rack. Oil distributed evenly by rolls. Ways protected Ily
metal covers. T slot, 3-4" wide. Controlling levers at front.

Speeds and Feeds. Speeds of wheel and work and feed of
tallle entirely independent of each other. 4 changes of
wheel speed varying from 1521 to 2939 revolntions per
minute. 12 changes of work speed varyinl\" from 39 to 6«
revolutions per minute. 10 chan~es of table feed varying
from 1 1-2" to 50" per minnte available for any work speed.
One lever on front of machine starts and stops speed ot
head-stock and feed of table independent ofmotive power.

Reversing Mechanism. Accurate. Allows work to loe gronnd
close to shoulder.

Head-stock. Swivels. Spindle bardened, /(ronnd and lapped.
]<'rout end tbreaded, 2" diameter, 4, 1-2 R.lI., U.S.S. Has
No.9 taper hole. Can Ile locked for grinding on dead
centres. Bronze boxes provided wltb means of compensa.
tion for wear.

Foot-stock. Clamped by lever. )\fetal coyer protects spindle.
Holder for carbon point attached. Wheel can be trued
without removing work.

Universal Back Rests. ]<'or supporting slender work. Uni
versal lu all movements. Capable of delicate adjustments.

Wet Grinding. Provision for abundant supply of water.
Pump simple in construction.

Base. Rigidly braced. Supported on three points.
Counter-shaft. Tight and loose pulleys, 12" diameter. 31-2"

belt. Speed: 310 revolutions per minute.
Floor Space. Parallel to spindle, 124"; at right angles, 50".
Weights. Net, about 4050 Ibs.; ready for shipment, about

4700 Ibs. Dimensions for shipment, 78"x 49"x 48". Space
occupied, about 106 cubic feet.

Equipment. No.4 internal grinding fixture, 8" 4-jawed cbuek,
large face plate, piain back rest,2 universal back rests, '"
:ldjustable sboes, centre rest; 2 grinding wheels: 1 offset,
12fJ dianleter,1 3·8" thick, 3" hole; 1, 12" diameter, 1" thiek, 5'1
hole; set of dogs, set of telescopic water guards, wrenches
"ud everything shown In cut, together witlioverhead works.

Price. F.o.b. Providence, R. I. $
For Attachments, see pages 158 to 165.



No. 3 12 in. x 40 in.
UNIVERSAL GRINDING MACHINE.

Patented June 30, 1903; Feb. IS, 1908; Feb. 23, 1915.

,L ;;5:.,

Capacity: CENTRES SWING 12" IN DIAMETER-OVER WATER GUARDS. 103-4'.
CENTRES TAKE 40" IN LENGTH.
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No.3 12 in. x 40 in.
UNIVERSAL GRINDING MACHINE.

Wheel Spindle. Of tool steel. Hardened, ground and lapped.
Phosphor bronze boxes provided with means of compensa
tion for wear; self-aligning. Takes wheels to 12" in diam.
eter, 1~2" to }" thick.

Wheel Stand Slide. Graduated to degrees. Wheel can be
used in any position without interference. Transverse
mo~ement controlled by hand wheel. Dial graduated to
thousandths of an inch on diameter of work. :lIIetal cover
provided.

Automatic Cross Feed. Accurate. Range .00025" to .004" at
each reversal of table. IntegrlLl part of macloine, easily and
quickly set. Antomatically thrown out when work is to size.

Swivel Table. 'rurns on large central stud, hardened and
ground. Clamped at both ends. Scale l'eads to SO, 3 1-2"
taper per foot, and 25%.

Table. Controlled by adjustable dogs; do?, brackets slide on
rack. Oil distribnted eYcnly by rolls. Ways protected by
metal covers. T slot, 3-4" wide. Controlling leyers at front.

Speeds and Feeds. Speeds of wheel and work and feed of
ta I>le entirely independent of each other. 4 changes of spin.
die speed varying from 1521 to 21139 revolutions per minute.
12 changes of work speed varyiug from 3~ to 644 revolutions
per miuute. 10 changes of table feed varying from 1 1-2" to
50" per minute in two series, availal>le for any work speed.
Oue lever on front of machine st.~rts and stops speed of
bead-stock and feed of table independent of motive power.

Reversing Mechanism. Accurate. Allows work to be ground
close to shoulder.

Head-stock. Swivels. Spindle hardened, ground and lapped;
front end threaded, 2" diameter, 4 1-2, R.H., U.S.S. Has
No.9 taper hole. Can be locked for grinding on dead
centres. Bronze boxes provided with means of compensa.
tion for wear.

Foot-stock. Clamped by lever. Metal cover protects spindle.
Holder for carbon point attached. Wheel can be trued with.
out removing work.

Universal Back Rests. For supporting slender work. Universal
in all movements. Capable of delicate adjustments.

Wet Grinding. Provision for abundant supply of water.
Pump simple in construction.

Base. Rigidly braced. SUI'ported on three points.
Counter-shaft. Tight and oose pUlleys, 12" diameter. 31-2"

belt. Speed: 310 revolutions per minute.
Floor Space. Parallel to spindle, 154"; aL rigbt angles, 52".
Weights. Net, about 4550 Ibs.; ready for shipment, al>out5300

lbs. Dimensions for Shipment, 86"x48"x48". Space occu
pied, about 115 cubic feet.

Equipment. No.4 internal grinding fixture, 8" 4-jawed cbuck,
large face plate, plain back rest, 2 universal back rests,
centre rest; 2 grinding wheels: 1 offset,12" diameter, 1 3-8"
thick, 3" bole; 1, 12" diamet~r, 111 thick, 5" hole; set of dogs,
set of telescopic water guards, wrenches and everything
else shown in cut, together with overhead works.

Price. F.o. b. Providence, R. 1. $
For Attacbments, see l)ages 158 to 165.
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No.4 12 in. x 60 in.
UNIVERSAL GRINDING MACHINE.

Patented June 31, 1903; Feb. 18. 1908.

Capacity: CENTRES SWING 12" IN DIAMETER-OVER WATER GUARDS 10 3-4".
CENTRES TAKE 60" IN LENGTH.

...
t»o
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No.4 12 in. x 60 in.
UNIVERSAL GRINDING MACHINE.

Wheel Spindle. Of tool steel. Hardened,groundand lapped.
Phosphor bronze hoxes provided with means of compen,a
tion for wear; self-aligning. Takes wheels to 12" diameter,
1-2" to 1" thick.

Wheel Stand Slide. Graduated to degrees. Wheel can be used
in any position without interference. Transverse move.
ment controlled by hand wheel. Dial graduated to thou
sandths of an inch on ctiameter or work. Metal cover
provided.

Automatic Cross Feed. Accurate. Range .00025" to .004" at
each reversal of table. Integral partof machine, easily and
quickly set. Automatically thrown out When work is to size.

Swivel Table. Turns on large central stud, hardened an,l
ground. Clamped at both ends. Scale reads to 6°, 2 1_2"
taper per foot, and 20%. ; -

Table. Controlled by adjustaIJle dogs; d'?J\" hrackets slide
on rack. Oil distributed ev"nly by rolls. !v ays protected by
metal covers. T slot, 3-4" "'Ide. Controlhug levers at front.

Speeds and Feeds. Speeds of wheel and work, and feed of
table entirely independent of each ot,her. .t'ollr changes of
spindle speed varying from 1521 to 2939 revolutions ))er min
ute. Twelve changes of work speed varying from 39 to 6H
revolutions per minute. Ten changes of t"IJle feed varying
from 1 1·2" to 50" per .11inute available for any work speed.
One lever on front of machine starts and stops speed of
headstock and feed of table inctependent of motive power.

Reversing Mechanism. Allows work to be ground close to
shoulder.

Head-stock. Swivels. Spindle hardened, ground and lapped.
Front end tlIreaded, 2" diameter, 4 1-2, RH., U.S.S. Has
No.9 taper hole. Can be locked for grinding on delt<t
centres. Bronze boxes provided with means of compensa
tion for wear.

Foot-stock. Clamped by lever. Metal cover protects spindle.
Holder for carbon point attached. Wheel can be trued
without removinj\" work.

UniversalBack Rests. For supporting slender work. Universal
in all movements. Capable of delicate adjustment,;.

Wet Grinding. Provision for abundant supply of water.
Pump simple In eonstructiou.

Base. Rigidly braced. Supported on tbree points.
Counter-shaft. Tight and loose pulleys, 12" diameter. 31-2"

belt. Speed: 310 revolutions per minute.
Floor Space. Parallel to spindle, 20';"; at right angles, 52".
Weights. Net, about 5725 Ibs.: ready for shipment, about

6650 lbs. Dimeusions for shipment, 120"x 46"x 50". Space
occupied, about 160 cubic feet.

Equipment. No. 4 Internal p;rinding fixture, 8" 4.jawed chuck,
large face plate, plain back rest, 2 uni versal back rests,
centre rest; 2 grindin~ wheels: 1 offset, 12" diameter, 1 3-8"
thick, 3" hole; 1, 12" dIameter.: 111 thick, 5" hoJe~ set of (logs,
set of telescopic water guaras, wrenches ana everything
else shown in cut, together with overhead work•.

Price. 1".0.b. Providence, R. 1. $
For Attachments, see pages 158 to 165.
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No. 10

6 in. x 20 in.

PLAIN GRINDING MACHINE.

Patented June 30, 1903; Aug. 15, 1905; Feb. 20, 1(l()6;
Jan. 28, l!'eb. IS, 1908; Feb. 23, 1915.

Capacity:

CENTRES SWING 6" IN DIAMETER.

CENTRES TAKE 20" IN LENGTH.

•
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No. 10 6 in. x 20 in.
PLAIN GRINDING MACHINE.

Drive. Single pulley 10" diameter, 2" belt, runs at constant
speed of 900 r.p.m. Ban bearings on drive shaft.

Wheel Spindle. Of tool steel. Hardened, grollDd and lapped.
Phosphor bronze boxes, provided with means of compensa·
tionfor wear; self.aligning. Whee; on end of spindle, can be
easily removed. Takes wheels to 12" diam., 1" to 11·2" thick.

Wheel Slide. Transverse movement controlled by hand wheel.
Dial is graduated 00 thousandtbs of an inch on diameter of
work. Provision is made for quick movement.

Automatic Cross-feed. Accurate. Range .00025" to .004" at
each reversal of table. Integ-ral part of machine easily and
quickly set. Automatically thrown out when work is to size.
Independent automatic cross feed also provided. Feeds
wheel toward work without traversing table, for grindin~

snrfaces narrower than wheel. 12 chan/Oes for each worl<
speed. Lockprevents traversing table whIle using this feed.

Swivel Table. Turns on huoge central stud, bardened and
ground. Clampedat both ends. Van be set atangle to taule
ways. Scale reads to 9°, 31·2" taper per foot and 30%.

Table. Traverse controlled by adjustlLble dogs; dog brackets
slide on rack. Oil distributed evenly by rolls. Ways pro·
t'lcted by metal covers. Coutrolling levers at front.

Speeds and Feeds. Speeds of wheel aud work, and feed of
table entirely independent of each otber. 4 change. of
spindle speed by split spindle pulleys varying from 1525 to
2850 revolutions per minute. 1~ indicated ebanl'es of work
speed varying from 140 to 720 revol ution s pel' min ute.
24 indicated changes of tahle feed in 2 series; slow series
13" to 691/, fast series 36" to Itl!" per minute. Instantaneous
speed and feed changes by Jevergon front of bed operating
multiple friction disk speed case on rear. One lever on
front starts and stops work.

Reversing Mecbanism. Accurate. Allows work to be ground
close to shoulder. Table stopped at reversing point by move·
ment of level' at any time dnring table travel.

Head-stock. Clamped by lever. Spindle stationary.
Foot-stock. Clamped by lever. Holder for carbon point

attached. Wheel can be trned without removing work.
Universal Back Rests. Universal in 3.11 movements. Capable

of most delicate adjustments.
Wet Grinding. T3.nk cast In bed of machine. Pump simple

in construction; needs no }nimiuA' or packing.
Counter-shaft. Tight and loose pulleys 10" diameter. 3" belt.

Speed: 450 revolutions per miunte.
Floor Space. Parallel to spindle, 88"; at right angles, 49".
Weights. Net, about 3700 Ibs. Ready for shipment, ahout

4200 Ius. Dimensions of box for shipment, 61" x 54" x 59".
Space occupied, 112 cubic feet.

Equipment. Plain back rest, 2 universal back rests, set of dogs,
centre grinding- attachment, 2 ~l'inding wheels: one 12"
diameter, }" tlnck, 5" bole, one 12" diameter, 1 1-2" thick, 511

hole; wrencbes and everything else shown in cut together
with overhead works.

Price. F.o.b. Providence, R. I. $
For Attachments, see pages 158 to 165.
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No. 11

6 in. x 32 in.

PLAIN GRINDING MACHINE.

l'atented June 30, 1903; Aug. 15, 190;;; Feb. 20, 1906;
Jan. 28, }<'eb. 18, 1908; Feb. 23,1915.

".

......
a

Capacity:

CENTRES SWING 6" IN DIAl\IETER.

CENTRES TAKE 32" IN LENGTH.

•

lS5

No. 11 6 in. x 32 in.
PLAIN GRINDING MACHINE.

Drive. Single pulley 10" diameter, 3" belt. Runs at constant
speed of 900 r.p.m. Roller bearings on drive shaft.

Wheel Spindle. Of tool steel. Hardened, ground and lapped.
Phosphor bronze boxes provided with means of compensa
tion for wear; self-alig-nlng. Wheelonendofspindle, can be
easily removed. Takes wueels to 14" diameter, I" to 2" thick.

Wheel Slide. Transverse movement controlled by band wheel.
Dial Is graduated to thousandths of an inch on diameter of
work. Provision is made for quick movement.

Automatic Cross Feed. Accurate. Range .00025" to .004" at
cach reversal of table. Integral part of machine, easily and
quickly set. Automatically thrown out when work is to size .
Independent automatic cross feed also provided. Feeds
wheel toward work without traversing table, for grinding
surfaces narrower than wheel. 12 changes for each work
speed. Lock prevents traversing table whilensing this feed.

Swivel Table. Turns on large central stud, hardened and
ground. Clamped at both ends. Can be set at angle to table
ways. Seale reads to 7°,3" taper per foot, and 25%.

Table. Controlled by adjnstable dogs; dOll" brackets slide on
rack. 011 distributed evenly by rolls. Ways protected by
metal covers. Controlling levers at front.

Speeds and Feeds. Speeds of wheel and work, and feed 0 f
table entirely Independent of each other. 4 changes of
spindle speed by spilt spindle pulleys varying from 1340 to
2300 revolutions per minute. 12 Indicated chnngesof work
speed varying from 80 to 400 revolutions per minute. 24
indicated chauges of table feed In two series; slow series
13"to 69", fast series 36" to 181" per minute. Instantaneous
speed and feeo cbanges by levers on front of bed operating
multiplE. friction disk spcedcase on rear. One lever on front
starts and stops work

Reversing Mechanism. Accurate. A1I0ws work to be ground
close to shoulder. Table stopped at reversing point by
movement of lever at any time durin!\" table travel.

Head-stock. Clamped by lever. Spindle sUltionary. .
Foot-stock. Clamped by lever. Hohler for carbon pomt

attncbed. Wheel can be trued wltheut removing work.
Universal Back Rests. Universal In nil movements. Capable

of most delicate adjustments.
Wet Grinding. Tunk cast In bed of machine. Pump simple

iu construction; needs no priming or packing.
Counter-shaft. Tight and loose pulleys, 12" diameter. 3 1-2"

belt. Speed: 450 revolntlons per minute.
Floor Space. Parallel to spindle, 122"; at right angles, 50".
Weights. Net, about 4150 lbs.; ready for shipment. about
4~00Ibs. Dimensions of box for Shipment, 68" x 54" x 58".
Space occupied, 123 cubic feet.

Equipment. "Plain back rest, 3 universal back rests, set of
dogs, centre grindinlr attachment, 2 grindin!," wheels, 1, 14"
diameter, l"thick, 5ir'hole; 1,14" diameter, 2"tbickt 5" hole;
wrenches and everything else sbown in cut, together with
overhead works.

Price. F.o.b. Providence, R. 1. $
For Attachments, see pages 158 to 165.



No. 12 8 in. x 36 in. PLAIN GRINDING MACHINE.
Patented June 30, 1903;

Aug. 15, 1905;
Feb. 20, 1906; May 28, 1907;
Feb. 18, 1908; Feb. 23, 1915.

Capacity: CENTRES SWING B" IN DIAMETER. CENTRES TAKE 36" IN LENGTH.
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No. 12 8 in. x 36 in.
PLAIN GRINDING MACHINE.

Wheel Spindle. Of toolsteeJ. Hardened, ground and lapped.
Phosphor hronze l>oxes prodded with means of compensa.
tion for wear; self· aligning. Wheel on end of spindle.
'.rakes wheels to 18" diameter,II-2" to 2" thick.

Wheel Slide. Transverse movement controlled by hand wheel;
provided with quick adjustment. Dial graduated to read to
thousandths of an inch on diameter of work.

Automatic Cross Feed. Accurate. Range .00025" to .004" at
each reversal of table. Intelrral part of machine; easily and
quickly set. Automatically thrown out when work is to size.
Independent automatic cross feed also provided. Feeds
wheel toward work without traversing tahle, for grinding
surfaces narrower thau wheel 6 chanlres for each work
sl'eed. Lock prevents traversing table while using this feed.

SWivel Tahle. Turns on large central stnd, bardened and
ground. Clamped at both ends. Scale reads to SO, 3 1-2"
taper per foot, and 30%.

Table. Controlled by adjustable dogs; dog brackets slide on
rack. Oil distributed evenly by rolls. Ways protected by
metal covers. Controlling levers at front.

Speeds and Feeds. Speeds of wbeel and work, and feed of
table entirely independent of each other. 4 chang-cs of
spindle speed varying from 1000 to 1700rcvolutions pel·minute.
12 changes of work speed obtained by hardened gears, vary
ing from 53 to 309 revolutions per minute. 12 changes of
table feed obtained by hardeued gears, varying from l;!" to
108" per minute, available for auy work speed. Changes
made by adjustment of index slide and levers. One leverou
front of machine starts and stops slleed of head-stock and
feed of tahle independent of moUve I)owcr.

Reversing Mechanism. Accurate. Al ows work to be g-round
close to shoulder. Table stopped at reversinj:{ point by
movement of level' at rear of hand wheel at auy time during
tahle travel. Table hand wheel disconnected during opera
tion of automatic feed.

Head-stock. Clamped hy lever. Spindle stationary.
Foctoostock. Clamped by lever. Metal cover protects spimlle.

Holder for carbon point attached. Wheel can be trued
without removing work.

Universal Back Rests. For supporting slender work. Univer.
sal in all movements. Capable of delicate adjustments.

Wet Grinding. Provision for abundant supply of water.
Pump simple in coustruction. Tank and pump in bed.

Counter-shaft. Tight and loose pulleys, 14" diameter. 5"
belt. Speed: 450 revolutions per minute.

Floor Space. Parallel to spindle, 146"; at right angles, 55".
Weights. Net, about 6350 lbs.; ready for shipment, aPfroxi

mate, 7200 Ibs. Dimensions for shipment, about 88"x 58'x 55".
Space occupied, abont 163 cubic fcet.

Equipment. 1 plain hack rest, 3 universal back rests, 6 ad·
justable bronze shoes, centre rest, centre grinding attach·
ment, set of water guards, set of dOfs, 2 grinding wheels:
1,18" diameter, 1 1·2" thick, 5" hole; ,IS" dia.meter, 2" thick,
5" hole; wrenches and everything shown in cut, together
with overhead works.

Price. F.o.b. Providence, RI. $
For Attachments, see pages 158 to 165.



No. 14 10 in. x 48 in. PLAIN GRINDING MACHINE.
Patented June 30, 1903;

Aug. 15, 1905;

Capacity;

Feb. 20, 1V06; May 28, 1907;
Feb. 18, 1908; ];'eb. 23, 1V15.
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No. 14 10 in. x
PLAIN GRINDING

48 in.
MACHINE.

Wheel Spindle. Of tool steel. Hardened, ground nnd lapped.
J>bospbor bronze boxes, provided with means of compensa.
tion tor \V.ear; self.aligning". Takes wheels to 20" diameter,
'1," to 3" thICk.

Wheel Slide. Transverse movement controlled bv hand wheel.
Dial graduated to tllousandths of an inch OJi diameter of
work. Provision is made for quick adjustment.

Antomatic Cross Feed. Accurate. l~ange .OOO~5" to .004" at each
reversal of table. Inte~ral part of mnchine. Ea sily an(1
quickly set. Automntica1'J.y thrown out when work is to size.
) ndependent automatic cross feed also provHted. ~'eeds
whee) toward work without traversing table, for grinding
snrfaces narrOwer tban wbeel. 6ch;tnges for each work
s{leed. Lock prevents traversing table while nsing tbls feed.

SWIvel Table. Tnrns on large central stnd, hardcne(! and
gronnd. Scale reads to 7°, 3" t:,per per foot, and 25 0/0.
Clamped at both ends.

Table. Controlled by adjustable dogs; dog brackets slide on
rack. Oil distributed evenly by r!llls. Controlling levers
at front.

Speeds and Feeds. Speeds of wheel and work and feed of
ta ble entirely independent of each other. 4 cbanges of
spiudle speed varying from 1000 to 1700 revolutions per mIn
ute. 12 cbanges of work speed obtained by hardened gears
varying from 50 to 292 revolutions per minute, in two serie~..
12 changes of table feed obtained by hardened gears varying
fron1 14" to 126" per nlinute, in two series; available for any
work speed. Cha nges made by adjustment of index slide
and levers. One lever on front of machine starts and stOjlS
work speed and table feed independent of motive power.

Reversing Mechanism. Accnrate. Allows work to be gronnd
close to shoulder. '1'able stopped at reversing point by move·
ment of lever at rear of hand wbeel at any time dnring
traverse. Table hand wheel disconnected during operation
of po wer fced.

Head-stock. Clamped by lever. Spindle stationary.
Foot-stock. Clamped by lever. Metal cover protects spindle,

1Iolder for carbon point attached. Wheel can be trueu
without removing ,vork.

Combination Plain and Universal Back Rests. For supporting
slender work or splined sbafts. Univer.al ina II movements.
Capahle of most delicate adjnstments. Provide solid snpport
for beavy grinding.

Wet Grinding. Provision for abundant supply of water.
l"'ump sirnple in construction; needs no priming or packing.
'r'tnk and pump inside bed of macbine.

Counter-shaft. '1'igbt and loose pulleys, 18" diameter. 6" belt.
Speed: 450 revolntions per mlnnte.

Floor Space. Parallel to splndle,167"; at right angles 56".
Weights. Net, about 8300 Ibs. Ready for shipment, abollt

9400 Ibs. Dimensions of boxes for shipment, l03"x .i";"x 5fj!'
aud 117"x9"x9". Space occupied, abont 191 cubic feet and
6 cubic feet respectively, '

Equipment. 4 combination plain and universal back rest,q,
4 adjustable shoes, centre rest, centre grinding nttnchlllent,
water gnards, setofdogs; 2 grinding wbeels: I, 20"diameter,
2" thick, 5" bole; I, 20" diameter, 3" thick, 5" hole, wrenches
"ntl e\"erything shown in cut, together with overhead works.

Price. j,'.o.b. Providence, R. I. $



•
No. 16 10 in. x 72 in. PLAIN GRINDING MACHINE.

l'atented .Tune 30, 1U03;
Aug. 15, 1905;

Capacity:

Feb. 20, 1906; May 28, 1907;
Feb. 18, 1908; Feb. 23, 1915.

•

.........
o
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No. 16 10 in. x 72 in.

PLAIN GRINDING MACHINE.
Wheel Spindle. Of tool steel. Hardened. gronnd and lapped.

Phosphor bronze boxes provided with means of compensa
tion for wear; self-aligning. Wheel on end of spindle.
Takes wheels to 20" diameter, 2" to 3" thick.

Wheel Slide. Tran.verse movement controlled by hand wheel;
provided with quick adjustment. Dial graduated to thou
sandths of an inch on diameter of work.

Automatic Cross Feed. Accurate. Range .00025" to .004" at
each rcversal of table. Intcgrnl part of mnchine, ensily and
quickly sct. Automatically thrown ontwhen work isto size.
Independ~nt antomatic cross feed also provided. Feeds
wheel toward work without traversing table, for grinding
snrfaces narrower than wheel. 6 changes for each work
speed. Lock prevents traversing table wbile nsing this feed.

Swivel Table. Turtls on large central stud, hardened and
ground. Clamped at both ends. Scale reads to 6°, 2 1-2"
taper per foot, aud 20%.

Table. Controlled by adjustltble dogs; dOK brackets slide on
rack. Oil distribnted evenly by rolls. Ways protected by
metal covers. Controlling levers at front.

Speeds and Feeds. Speeds of wheel and work, and feed of
tltble entirely independent of eacb otber. 4, changes of spin
dle speed varying from 1000 to 1700 revolutions per minute.
12 changes of work speed obtaiued by hardened gears vary
ing from 50 to 292 revolutions per minute. 12 changes of table
feed obtained by hardened gears varying from 14"to 126" per
minute, available for any work speed. Cbanges made by
adjustment of iUdex slide and levers. One lever on front of
macbine starts and stops speed of head·stock and feed of
table independent of motive power.

Reversing Mechanism. Accurate. Allows work to be gronnd
close to shonlder. Table stopped at reversing point by
movement of lever at rear of hand wheel at anytime dnring
table travel. Table hand wheel disconnected during opera.
tion of automatic feed.

Head-stock. Clamped by lever. Spindle stationary.
Foot-stock. Clampcd by lever. Metal cover protects spindle.

Holder for carbon point attached. Wheel can be trued with
out removing work.

Combination Plain and Universal Back Rests. For supporting
slender work. Universal inaII movements. Capable of deli
cltte adj>lstments. Provides solid support for heavy work.

Wet Grinding. Provision for abundant supply of water.
Pump simple in construction; needs no priming or packing.
Pnmp and tank enclosed in bed of machme.

Counter-shaft. Tight and loose pulleys, 18" diameter. 5" belt.
Speed: 450 rev01utions per minute.

Floor Space. Parallel to s8indle, 220"; at right angles, 56".
Weights. Net, about 850 lbs. Ready for shipment, about

9800 Ibs. Dimensions for shipment, 115" x 69" x 56" and
141"x 9"x 9". Space occnpied, abont 220 and 7 cubic feet.

Equipment. 5 combination plain and nniversal back rests,
5 adjustable shoes, centre rest, centre grinding attachment,
set of water guardS, set of dOlrs,2 grinding wheels: 1, 20"
diameter, 2/1 thick, 511 hole; 1,20" diameter, 3" thick, 5" hole;
and ev"rythin~shown in cut, with overhead works.

Price. F.o.b. Providence, R. 1. $ r
For Attachments, see pages 158 to 165.
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No.2

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

SURFACE GRINDING MACHINE._

Capacity:
LONGITUDINAL FEED, 18" I AUTOMATIC.
TRANSVERSE FEED, 6" \

VERTICAL ADJUSTMENT, 9 1-2".

a3

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

phosphor bronze boxes prOVided with means of compensa
tiou for wear. The end is tapered to receive wheel sleeves.
It can be raised or lowered by means of a hand wheel grad
uateel to reael to one-half thousandths of an inch. It will take
wheels to 7" in diameter and l-:?" thick.

The Ta'ble is 46" long and 8" wide, has a working surface
IS" x 6" and 3 ~p slots 1~2" wide. t

The Travel of Table is automatic in either directiou and is
controlled by 111eans of dog"s operating against a reversing
lever. The lever can be turneel elown and the table moved
bey·ond the reversing points without changing the clogs.

The Transverse Movement of table is automatic, feeds at
the enel of each stroke and cau be easily changed to feeel
iu either direction.

Automatic Cross Feed Stop provided for throwing Ollt feeel
at any desired point.

This Machine grinds work to 18/1 long, 6" wide and 9 1.';2"
high.

The Vise is ilanged and has jaws 4, 1-8" long, 1 1·16" deep,
and will open 2/1.

The Counter-shaft has tight and loose pulle.vs S" in (liam.
eter for 3" belt and should run 315 revdlutions per minute.

Floor Space, 6J" x 30".

Weights. Net, about 1200 lbs.; ready for shipment, aJ,ollt
15001bs. Dhllensions for shipment, 401/ x 35/1 X 70 11 • Sp~lce
oceupied, about 57 eubic feet.

Equipment. No. IF Flanged Vise, 1 gdnding- wheel, 7"
diameter, 1.2" thiek, 1 1·4" hole; diamond tool holder bracket,
\\Tenehes anel overhead works.

Price. F.o.b. Providence, R. 1. $

For Adjustable Swivel Vise and Index Centres, see pages
III to lIO ,md 122.
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SELECTION OF GRINDING WHEELS.

COARSENESS OR FINENESS OF WHEELS. Wheels arenum·
bered from coarse to fiue ; that Is, a wheel made of No. 60
grain Is coarser than one made of No. 100. Within certain
limits, aud other tblngs being equal, a coarse wheel is less
liable to change the temperature of the work, or glaze, than
a fine wheel. As a rule, the harder the stock the coarser
the wheel reqnired to produce a given finish. For exam·
pie, coarser wheels are required to produce a given surface
upon hardened steel than upon soft steel, while finer wheels
are required to produce the same surface upon brass or
copper than upon either hardened or soft steel.

SOFTNESS OR HARDNESS OF WHEELS. Wheels are made
In a number of grades in order to meet a great variety of
conditions without the necessity of changing the wheel speed
for every condition. Wheels for 80ft steel arc harder than
for hardened 8teel or cast iron. For hra8s, copper and
rubber they arc much softer. The temper of a wheel Is
dependent upon the quality of tbe abrasive particles to
withstand dulling, 80 tbat tbe better the material tbe better
the temper.
'Vheels arc graded from soft to bard, and the grade Is
denoled by tbe letters of the alphabet, "A" usually denot
ing tbe softest grade. A "'heel is soft or hard according
to tbe amount and character of otber material combined
in the process of manufacture with emery, corundum or
other abrasive; but, other characteristics being equal, a
wbeel that is composed of fine grain is more compact and
harder tban one made of coarser grain. For instance, a
wheel of No. 100 grain, grade B, will be harder than one
of No. 60 grain, same grade.
A soft wheel is Jess apt to change the temperature of the
work, or to become glazed, than a harder one. It is best for
grinding hardened steel, cast iron, brass, copper and rub
ber, while a harder and more compact wheel is better for
grinding soft steel and wrought iron. As a rule, the harder
the stock the softer the wheel required to produce a given
result.

Booklet, . "Points About Grinding Wheels and Their
Selection," furnished free on request.
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No. 0 TOOL GRINDING MACHINE.

f This machine is especially adapted for grinding the small
orm cutters a~d tools used on screw machines.
The Spmdle IS hardened and gronnd and rnns in hos h

bronze boxes provided with means ofcompensation ~or ,J'ea~r
The ends of the spmdle are tapered to receive the wheei
s~eeves. S~,eed: 28UO revolutions per minute. It will take
"heels to 7 dIameter, 1.2" thick and 3-4" hole. It has tight
and loose pulleys, 2 1.2" m diameter for 1" belt.

DIstance from centre of spindle to bottom of base, 8 1-2".
WeIghts. Net, about 50 Ibs.; ready for Shipment, about

65 lbs: DImensIons for shipment, 16" x. 12" x 19" S
occupIed, about 2 cubic feet. -. pace

lj;quipu:ent. Two grinding wheels: I, 7" dia., 3-8" thick
3-4 hole, 1 bevel and concave, 6" dia. 1·2" thick 3-4" hI!
two .wheel Sleeves, 1 1_411

, and wreDch~s. ' 0 e,
Pnce. F.o.b. Providence, R. I. $
Pnce, mounted on column, $

OVERHEAD WORKS.
T~e Overhead Works, furnished only when specified consist

~,fd~lther 2 wall or 2 ceiling bangers and shaft with i pulley
. lI~meter, for. 2~ belt, for main line drive; and 1 pulley 12"

dbam1eter for dnvmg the machine spindle. The counter-shaft
S oU.d run ab~ut 585 revolutions pel' rninute.

WeIghts. Net, about 85 lbs . ready for Shipment ab tlOOlbs. "J , ' on
Price, $
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No.1 TOOL GRINDING MACHINE.

The Spindle is of steel, hardened and ground, and runs in
phosphor bronze l>oxes provided with nlcans of COlllpensa
tion for wear. The.ends of the spindle arc WpCl",t to receive
wheel sleeves. Speed, 2800 revolutions per minute.

The Counter-shaft has one pair of tight and loose pnlleys
6" in diameter for 2" \)elt and should run a\)out 500 revolu
tions per minute.

Weights. Net, about 315 lbs; ready for shipment, ahout
425 Ibs. Dimensions for shipment, 49" x 1~" x 18n• Space
occupied, about 10 cubic feet.

Floor Space. Right angles to spindle 16". Pamllel to
spindle 18".

Equipment. Two grinding wheels: 1, 7"diameter, 1-2"thick,
1 1-4" holet and 1 bevel and" CODC3\""e, 6" diameter, 1·2/1 thick,
11-4" hole; two wheel sleeves, 11.4", and wrench, together
with overhead works.

Price. F.o.b Providence, R. I. $
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No.2 CUTTER GRINDING MACHINE.

This machine will take cutters to 6" length and 6" diameter
and saws to 24" diaffi@ter.

Tho Spindle is hardened, gronnd and lapped and runs In
phosphor bronze boxes provided with means ofcompensation
for wear. Ends of spindle tapered to receive wheel sleeves.

The Cone has 2 steps for 1" belt.
The Cutter Bar, steel, hardened and ground.
The Counter-shaft. tight and loose pulleys 6" in diameter

for 2" belt. Speed, anout 420 revolutions per minute.
Floor Space, 2;" x 34".
Weights. Net, about 430 Ibs.; ready for shipment, about

600 Ibs. Dimensions for shipment, 35" x 28" x 51". Space
occupied, about 29 cubic feet.

Equipment. Compound swivel head, rest holder, 3-4"
cutter bar, 7_8" cutter shell with collars and nuts, arbor for
holdlng straddle and face mills, ete. 2 taper shank mill bush.
i ngs, 2, 1 1_4" wheel sleeves; 1 pall' step collars, 1 1-2", 1 3-4",
2"; 3 grinding wheels, 2 Devel and concave, 6" diameter,
1-2" thick, 1 1-4" hole;· I, 6" diameter, 1-4" thick, 1 1_4" hole,
and everything shown In cut, together with overhead works.

Price. F.o. b. Providence, R. I. $
For Form Cutter Grinding Attachment, see page 160.
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No.3

UNIVERSAL CUTTER AND REAMER

GRINDING MACHINE.

Capacity:

TAKES 18" BETWEEN CENTRES.

CUTTERS AND SHELL REAMERS

TO 6" DIAMETER AND 7" LENGTH.
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No.3 UNIVERSAL CUTTER AND
REAMER GRINDING MACHINE.

This machine is used for sharpening straight and taper,
shell or shank reltmcrs, 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 sharpcning worm and thread tools.

Capacity. The machine takes 18" between centres and
grinds cuttcrs and shell reamers to 6" in diameter and 7"
in length.

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 receive
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 loose pulleys 6" in diam.

eter for 2" belt, and should run aLout 375 revolutions per
minute.

Floor Space, 33" x 58".
Weights. Net, about 500 Ibs.; ready for shipmeut, about

760 Ills. Dimensions for shipment, 42" x 28" x 51". Space
occupied, about 35 cubic feet.

Equipment. Compound swivel head, reamer centres, rest
holder, 3-4" cutter bar, 3·8" cutter bar, thread and wonn tool
holder, 7-8" cntter shell with collars and nut, takes all cutters
,vith 7.8", 1/1, 11_16/1, 1.1~8" or 1 1-4" hole; 1-2/1 cutter shell
with collars and nnt, takes all cutters with 1-2", 5-8" or 3·4"
hole; 1 pair step collars, 1 1-2", 1 3-4", 2"; arbor for holding
straddle and face mills, an!'".Jar cutters, ete., takes all cutters
with 11-4", 1" or 7-8" hole: 2 wheel sleeves, 11-4"; 2, 1 each
Nos.7 and 9, Taper shank mill bushings, 2 main bar stops;
3-4" swivel head bushing, 3-8" swivel head bushing; 5 grind
ing wheels, 2 bevel and concave, 6" diameter, 1-2" thick, 1 1-4"
hole; 1, 6" diameter, 1~4f1 thick, 1 1-4" hole; 1,3" diameter, 1-4

11

thick, 3-4" hole; 1, 2/1 diatneter, 1-4" thick, 1-4" hole; and every
thing else shown in the cut, together with overhead works.

Price. F.o.b. Providence, R. I. $
The Form cutter Grinding Attachment is readily attached

to thc machinc. '
Price, $ extra.
A special pamphlet on the construction and use of this

machine is sent on application.
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No. 12
12 in. x 18 in.

UNIVERSAL AND TOOL GRINDING
MACHINE.

Patented January 28, 1908.

Capacity:
CENTRES SWING 12" IN DIAMETER.

CENTRES TAKE 18" IN LEJI'GTH.
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No. 12
12 in. x 18 in.

UNIVERSAL AND TOOL GRINDING
MACHINE.

Capacity. Centres take 18" in length; swIng 12" In diameter.
Wheel Spindle. Of crucible steel, bardened, ground and

lapped. Phosphor bronze boxes provided with means of
compensation for wear. Driven by 2.step cone for 1" belt.
Speeds: 31SO and 3970 revolutions per minute.

Wheel Stand. Has transverse adjustment of 11.2". Longitu.
dinal adjustment of spindle, 4". Radial adju.stment to any
angle.

Swivel Table. Can be set to 90" either side of zero line. Can
be set to 30" eitber side of zero line with head·stock in place.
Graduated arc at front reads to degrees.

Sliding Table. Ways proportioned to give. large wearing
surfaces. Operated by crank on front of saddle. 1"ine
band feed operated by internal gear and pinion. Tran_verse
adjustment,8". Vertical adjustment, 10 1·2". Hand wheels
graduated to tbonsandths of an Incb, control transverse anti
vertical adjustments. Longltudlnal adjustment, 26".

Work Speeds. 16 cbanges varying from 110 to 530 revolutions
per minute. Obtained by multifie friction dIsks, c::Jntrolled
by levers on side and front 0 case. ProvIsion made for
stopping mecbanism independent of overbeau works.

Cutter Bars. Hardened, ground and lapped.
Universal Head. Takes work to 16" diameter over table; 22"

in diameter at rIght angles to tahle.
Centre Rest. Takes work to 2" diameter.
Wet Grinding. Provision for abundant supply of water.

Pump simple in construction; needs no primiug or p:lckiJJg~

Tank part of machIne casting.
Counter-shaft. 'l'ight and loose pulleys, 6" diameter. 2" belt.

Speed: 440 revolutions per minute.
Floor Space. Parallel to spindle, 83 1·2". At right angles to

spindle, 45".
WeIghts. Net, about 1700 Ibs. Ready for shipment, about

2035 Ibs. Dimensions for shipment, about 61" x 40" x 48".
Space occupied, about 68 cubic feet.

Bquipment. Universal head, face chuck, set of dogs, 3-4"
cutter bar with 7·8" slIding shell and set of collars,lncluding
4 stepped collars; 3-8" cutter bar with bushing for universal
bead and 1.2" sliding sbell, wltb set of coUars, including 2
stepped collars; arbor for straddle and face mllls and 3
collars, 2 taper sbank mill bushings; 2 tootb rests and bold.
ers; 2 centres; centre rest; diamond tool bolder brackct;
2 wheel arbors-I, 1-4"; 1, 3-4/'; 2 ,vheel sleeves, 1 1-4"; 7
grinding wheels-I, 6" dianl., 1-2/1 thick, 1 1-4" hole; 1, 3"
dimn., 1-4" thick, 3-4" bole; 1, 6" diam., 1-4" thick, 1 1·4" hole;
1,2" diam.,1-4u thick, 1-4" bole; 2 bevel and concave, 6" diarn.,.
1·2" tbick,l 1·4" hole; 1 cupped, 4" dlam., 1 3-8" thick, 1 1.4"
hule; and everything else sbown in cut, togetber with
oyerbead works.

Price. 1".o.b. ProvIdence, R.l. $
For Attacbments, see page 154.
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No. 13

UNIVERSAL AND TOOL GRINDING'

MACHINE.
Patented March 25,1902; Feu. 20,1906; Feu. 23,1915.

Capacity:
CENTRES SWING 8" IN DIAMETER.

CENTRES TAKE 24 1-2" IN LENGTH.

LONGITUDINAL TABLE FEED, 17", AUTOMATIC.
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No. 13
UNIVERSAL AND TOOL GRINDING

MACHINE.
Automatic Table Feed.

This machine combines the featnres of a Universal Grind·
ing :Machine, together with such features as adapt it to the
sharpening of bevel cutters of any angle, milling cutters,
form cutters, straddle and face mills, straizht or taper
reamers, end mills etc., also for grinding all cylindrIcal
work, either straight or taper, that can ue held between
centres.

Wheel Spindle. Of crucible steel. Hardened, ground and
lapped. Phosphor bronze uoX'es provided with means of
compensation for wear. Ends tapered to receive wheel
sleeves. 1 1·4" uelt.

Wheel Spindle Slide. Vertical adjustment, 6". Operated by
adjustable hand wheel, graduated to thousandths of an
inch.

Spindle Slide Upright. Transverse movement, 10 1·2". Opel'.
ated by hand wheel, graduated to thollsandths of an inch on
diameter of work. Swivels. Base graduated to 90° either
side of zero Iine.

Cutter Bars. Hardened, ground and lapped.
Swivel Table. Turns on central stul!, hardened and ground.

Can be set to 9Uo either side of zero line. Graeluated arc
at front reads to deg-rees. Scale at end of table reaels to 3"
taper pel' foot. Automatic table feeel, 17".

Centres. Swing 8" diameter. Take 24 1·2". Gniversal head
swings 16" diameter.

Centre Rest. Takes work to 2" diameter.
Counter-shaft. Tight and loose pulleys, 6" diameter. 2" belt.

Speed: 425 revolutions per minnte.
Floor Space. At right angles to spindle, 45". Parallel to

spindle, 69".
WeIghts. Net, about 2"..50 Ibs.; ready for shipment, about

2850 Ibs. Dimensions for shiplnent, 55" x 44/' x 64/1. Space
occupied, about c'9 cubic feet.

Equipment. Universal head, face chuck, set of dogs, centre
height gange; 3·4" cutter bar with 7·8" sliding shell and set
of collars, including 4 stepped collars; 3-8" cutter bar with
bushing for universal head and 1·2" sliding shell, with set
of collars, inclnding 2 stepped collars; arbor for straddle
and face mills and 3 collars, 2 t.~per shank mill bushings,
4 tooth rests and holders; 3centres, inclndin~reamer grinding
centre; centre rest; tool rest; diamond tool holder lJracket;
2 wheel arbors-I, 1·4" R.H.; I, 1·4" L.H.; 8 wheel sleeves
-1,1-2//; 1,3-4"; 6, 11-4/'; 10 grinding wheels--l, }" diatn.,
1-4" thick, 1-4" hole; 1, 2" diam., 1_4" thick, 1-4" hole; 1,3"
diam., 1_4.1' thick, 3·4" hole; 1,6/1 diam., 3-8" thick, 11·4" hole;
2,7" diam., 1-2" thick, 11-4" hole; 1 bevel and concave, 31.21/

(Ham., 7-16" thIck, 1-2" hole; 1 bevel and concavc, 6" diam.,
1-2 11 thick, 11-4" hole; 1 cupped, 4 11 diam., 1 3.811 thick, 1 1·4/'
hole; 1 cupped, 7" diam., 2" thick, 1 1·4" hole; and everything
else shown in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $
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ATTACHMENTS
For Nos. 12 and 13 Universal and Tool Grinding

Machines.

SURFACE GRINDING ATTACHMENT.
The Surface Griudlng Attachment is conveniellt for all

varieties of surface grinding within the capacity of the
machiue.
For No. 12 Universal and Tool Grinding Machine.

The Vise is mounted upon a hinged base that can be set to
any angle from 0 to 90" in'a verticall'lane. A dial, grad.
uated to degrees, indicates the setting•. The jaws are hard·
ened, 4 1·8" wide, 1 1·16" deep and will open 2". Height of
vise, 47·16".

The Table Plate has a working surface of 4 l'4"x 4 1·4"and
is 1 1·4" thick. It has 2 T slots, 1·2" wide, at right angles.

Weights: Net, about 37Ibs.; gross, about 50 Ibs.
Price, Attachment complete, F.o.b. Providence, R. I. $

For No. 13 Universal and Tool Grinding Machine.
The Vise is the same as above.
The Wheel Spindle Extension is supported in a self.all.gn.

ing bearing, carried in a hmcket bolted to the wheel shde.
It allows the wheel to he used o,er the entire surface of the
table plate.

The Table Plate has a worklnp; surface of 17" x 7 3·8" aud
is 1 3·4" thick. It has 2 T slots, 1·2" wide, at ril'\"ht angles.

Weights: Net, about 65Ibs.; gross, about 851hs.
Price, Attachment complete, F.o.b. Providence, R. I. $

INTERNAL GRINDING ATTACHMENT.
For Grinding Holes Either Straight or Taper.

'l'his Attachment consists of a knee, clamped to the front
01 .oe wheel slide by four bolts for the No.13 Machine and
a platen, ristdly clamped to the wheel stand base for the
No. 12 Machine. The Internal Grinding Fixture shown on
page 158 is mounted on the knee or p1aten and is driven
by a belt from a pulley on the wbeel spindle. No. 03
Fixture is regularly fnrnished with the Attachment, but
Kos. 01, 02 or 04 can be substituted without extra charge.
See page 158 for capacity of the four sizes.

Puce includes 2 grinding wheels, 4" S·jawed universal
chuck, belt and driving pulley. .

Price,completefor No. 12 Machine, F.o.b. Prov!dence, RI. $
Price, completefor No.13 Machine, F.o.b. PrOVIdence, R.l. ill

4 3-4' INDEX CENTRES.
These Centres are convenient for grinding form cutters

and work of a similar class.
See page 112 for description

f'
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ATTACHMENTS
FOR

No. 13 Universal and Tool Grinding Machine.

RADIAL GRINDING ATTACHMENT.
This Attachment is for grinding convex and concave cut·

tel'S and work of a similar character. It is rigidly clamped
to the machine table by two bolts.

The Slide swivels and has adjustable stops to control the
swivel movement. It has an adjustment of 4 1-2"; also a fine
adjustment for feeding tbe work to the cut. A cross slide is
provided with means for fine adjustment. A device for
receiving the carbon point holder, furnished together with
the carbon point, can be quickly mounted on the inner end
of the slide for truing the wheel.

The Work Holders will take 5" in length and swing 8" in
diameter.

Weights: Net, about 60 Ibs.; gross, about 85lhs.
Price, F.o.b. Providence, R. I. $

HOB GRINDING ATTACHMENT.
This Attachment has been deSigned to accurately sharpen

spirally cut hobs. By Its employment, the correct lead of
the grooves is maintained and the teeth are ground radially
and equidistant. Hobs of practically any length and up to
8 inches in diameter can be accommodated. The general
desljZn resembles the spiral head used on out' Universall\fill.
Ing lIIachines, the gearing being arranged in the same order
and gears of tbe same numbers of teeth being employed;
therefore any hob grooved on a B & S Milling Machine can
be sharpened.

T,,·o index plates providing for hobs of from 2 to 20
grooves, together with the npcessary change gears and a
printed table of gears and spirals, are furnished with the
attachment. .

Weights: Net, about 100 Ibs.; gross, about 145Ibs.
Price, F.o.b. Providence, R I. $

TOOL CUPBOARD.
A cupboard conveniently arranged for holding the various

parts and attachments used on the No. 13 Universal and
'1'001 Grinding Machine can be furnished. It is substantially
made of wood lInd fitted "ith shelves, brackets, pins, etc.
to accommodate the parts in as little space as practicahle.

Dimensions: Height,39"; 11001' space, 16"x 38".
Price, F.o.b. Providence, R I. $
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Nc.23

GEAR CUTTER GRINDING

MACHINE.

Capacity:

TAKES CUTTERS. TO 8" IN DIAMETER, 2 1-2" THICK.
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No. 23
GEAR CUTTER GRINDING MACHINE.
This Machine is designed to" grind gear cutters radial, as well

as many varieties of form cutters.

Capacity. Will take cutters to 8" diameter, 2 1-2"thick.

Wheel Spindle. Of steel, hardened, ground and lapped.
Ruus in bronze boxes provided with means of compensation
for wear. End of spindle tapered to receive grinding
wheel sleeves.

Wheel Spindle Stand. Rests on a sUde dovetailed to main
casting. Has tranSTerse movement of 4", operated by &

hand lever through rack and segment; longitudinal move·
ment of 1-2" through rack and pinion to bring wheel central
with work to be ground.

Drive. Cone, 2 steps. 1 1.4" belt. Speed: 2400 and 345'0 revolu·
tions per minute. Safety device provided.

Work Spindle. 7-8" diameter. Takes cutters with holes of
7-S", ] 1/, 11~16", 11~·4", 11-2" and 1 3_4" diameter by means of
sleeves. Has indexing mechanism that divides all numbers
of teeth from 5 to 18. Has fine feed operated by hand
"'heel through worm and wheel.

Wet Grinding. Pro,ision for abundant supply of water.
Pump situ]?le in construction; needs no priming or packing.
Insures large steady fiow of water on cutter.

Connter-shaft. 1 tight and 1 loose pulley, 6" diameter. 2"
helt. Speed: 600 revolntions per minute.

Floor Space. Parallel to wheel spindle, 33"; at right angles to
wheei spindle, 39".

Weights. Net, about 795 lbs.; ready for shipment, about 1065
lbs. Dimensions for shlpIr.ent, 41"x 37"x 55". Space occu
pied, about 50 cubic feet.

Equipment. Set of work sleeves, ]", 11-16",114", 11-2" and
13-4'" diameter, 7-8" hole. Set of filling in collars for same.
3 work spindle clamp washers. Wheel centre gauge. Work
centre gnnge: Diamond tool holder.' 2 Grinding wheels,

. hevel and concave, 8" diameter, 3-4" thick, 1 1-4" hole.
Wrenches and overhead works.

Price. F.o.b. Providence, R. 1. $
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INTERNAL GRINDING FIXTURES.

These Fixtures consist of a grinding spindle of compara·
tively slnallsize, mounted in an adju~tn1)lebearing, carrIed
by telescopic tubes of su1nclently hll-g-e diameter to give the
required rigidity. These tubes are adjustallie longitudmally,
relatively to each other, to bike up we"r In the bearing and
furnish a support for the spindle In close proximity to the
grinding wheel. The small diameter of the spindle enables
It to be run at the required high speeds. The pulley spindle
Is mounted in anuular ball bearings wbich takc the pull of
the belt, eliminate friction, and increase the life of the
fixture.

Provision is made for excluding dust from the beRrings.
One of these lixtures is sent with and included in the price

of each of our Universal Grinding JlIachines.

Capacity of Internal Grinding Fixtures.
Distance Speed,from Length Diameter DiameterNo. of No. of Bottm of that of 11 oles that Revolu-

Fix- Machine Stand to can be can be
of Hole tiona

ture. whereu5ed. Centre of Ground. Ground. in Wheel. per
Spindle. )1illute.

'ul 1,12and 13 3" 11·2" 1.4" tol.~I/' 3_3211 16800
'I 2 a and 4 4 5.8 1 12 1·410 ]-2 3·3~ 16800
02 ItiZand13 3 3 3·4 ].2 to ,·8 1.4 13400
2 2,3 and 4 45.8 334 1-2 to 7·8 1·4 13400

t03 1,12 and 13 3 51-4 3·4 to 11·8 1-4 1'l'l00
3 2,3 and 4 45-8 51.4 3.4 to 1 1·8 1·4 12'200

04 1,12 and 13 3 6 Ii &upward 5·8 11200
tl 2,3 and 4 45·8 6 li&upward 5.8 11200
5 2,3 and 4 45·8 8 2 &upward 34 8950

'The Nos. 01 and 1 fixturesdlfferin design from the cnt anel
are providcd wi th threewbeels and arbors 0 f vary; ng lengths.

tFurnished with Nos. 1, 12 and 13 Universal Grinding
Machines.
t~'urnished with Nos. 2, 3 and 4 Universal Grinding

Machines.
l'rlce includes 2 grinding wheels and belt.
Price. F.o.b. Providence, R. I., fixtures Kos. 01 and 1, if
Price. Nos. 02, 03, 04, 2,3 and 4, $
Special sizes made to order.
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UNIVERSAL HEAD.
For Universal Grinding Machines.

This Attachment furnishes effective means for holding
tools, milling cutters, counter-sinks, CouDtc~-bore8, etc.,
while being ground. Work having either strmgbt or taper
ebanks, or holes for mounting upon arbors or hushings, enn
be accommodated.

The principal feature of Its construction is a swivel ver·
tical column carrying a swivel bead for supporting the
work. The column is mounted on a heavy base plate and
can be set at any angle to the table in a horizontal plane.
The work bead, in turn, can be set at any angle to 90" eitber
side of zero in a vertical plane, and has a vertical adjust.
ment of 4". 'Vork up to 16" In diameter will swing over
the table and, by placing tbe bead at right angles to the
table light work up to 24" in diametpr can be taken.

It i~ made in four styles, the difference being In the base
construction and wheel fnrnished. One fits on the No.1
Universal Grinding Machine; one on the Nos. 2, Sand 4
Universal Grinding Machines; one on the No. 12 Universal
and Tool Grinding Machine, and one on the No. 13 Universal
and Tool Grinding Machine.

Two grinding wheels suitable for gri nding cutters and
tools, together with other necessary parts and tools, are
furnished with thc attachment.

In ordering, specify the machine the attachment Is to he
used on.

Weight. ~et, about 62 Ibs.; ready for shipment, ahout
911bs. Dimensions for shipment, 22" x 12/r x 12".

Price, $
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FORM CUTTER GRINDING
ATTACHMENT.

For No.2 Cutter Grinding Machine
and No.3 Universal Cutter and

Reamer Grinding Machine.

Tliis Attachment is used for grinding the teeth of Form
Cntters radially, this 1>ein~ necessary in order to insnre their
cutting the correct form. ft consists of a 1>ed, rigidly attached
to the main bar, that carries a sliding table provided with a
pair of index centres 1>etween which the work to he ground
IS held.

Centres swing 4 3-4" in diameter and take 10 1-2" in length.
The Index Plate has 24 holes and can he turned 1>y a worm

01' the worm can be disengaged and the plate turned by hand.
Form cutters to 8" in diameter can be ground by the use of
raising blocks.

Weights. Net, about 75 Ibs.; ready for shipment, about
100 Ibs. Dimensions for shipment, 20" x 13" x 12". Space
occupied, about 2 cubic feet.

Price, $
Price of 2" Raising Blocks, $
For No.2 Cutter Grinding Machine and No.3 Universal

Cutter and Reamer Grinding Machine, see pages U7 to 149.
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HOLLOW MILL
GRINDING ATTACHMENT.

For No. 0 Tool Grinding Machine.

'l'his attachment is convenient for grinding plain hollow
mills such as are used on Screw Machines.

Head. The head that carries the work spindle is supported
npon gUide hal's that are hardened and ground. It can be
8wiveiedand rigidly clamped in position. The work spindle
is fitted to receive bushings for holding the mills, and is
provided with a large knurled knob for holding the spindle
when work is being ground. A tooth rest holder is placed
on the head to receive the tooth rest for supporting the work.

Adjustable Stop. An adjnstable stop can be set to limit the
movement of the head.

Capacity. Ilollow mllls 1" diameter can be ~und and with
the two hnshings fnrnished hollow mills with shanks 1'0.5
taper and 5-8" diameter.

Guide Rods. The guide rods are supported in a cast iron arm
that fits into the tool rest 1>racketof t1>e machine; the attach
ment can thus be quickly placed in position or removed.

Price. F.o.b. Providence, R. I. $
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UNIVERSAL BACK RESTS.
For Universal and Plain Grinding Machines.

l'ntente<l June 30.1903.

No. 14 COMBINATION PLAIN AND
UNIVERSAL BACK REST.

For Nos. 14 and 16 Plain Grinding Machines.
Patent pending.

The Back Rests arc universal in nil their movements and
cnpable of the most dclicnte adjustment. They are simple
iu construction and readily plnced in position or removed.

This Rest is for use on the Nos. 14 and 16 Plain
GrindiuO' Machines. It embodies all of the well
known features of the Universal Back Rests, being
capable of delicate adjustments and follow~ng: up
the work as it is reduced in diameter by grmdmg.

It can also be used as a semi-Universal Back Hest
for heavy work by substituting the solid adjustable
shoe beneath the work, and the spring actuated
support behind the work.

For very heavy grinding, it can be used as a
Plain Back Rest with a solid support ):loth at the
side of and below the work. It will take an adjust
able bronze shoe No. 3-6, with capacity 1" to 2 1-2"
as listed on page 165, or a solid bronze shoe, capa
city up to 3 1-2" as listed on pages 164 and 165..

In addition it is supplied with three sets of speCIal
solid shoes.

.<\. removable cover keeps out water and grit from
the elevating screw and nut when it is used as a
Universal Back Rest.

Price, including three sets of solid shoes, adjust
able shoe and cap, .25 00.

l!'1:! 00
12 00
12 00
1:3 00

$550
$600
'700
1100

l\fachineB where lHied.

For 1'10. 1
For 1'10. 2
For 1'10. 3
For 1'10. 4

1 No.1 Universal
2 Xos. 2, 3 nnd 4, Universal

11 ::-10. 11 l'lain
12 ~o. 12 l)lnin

No.

l'rice docs not include shoes.
]<'01' lists of Shoes, see l'nges 164, 165.
Special Circulnr on application.

TABLE WATER GUARDS.
For Universal Grinding Machines.

These can be used on all Nos. 1 and 2 Universal Grinding
)lachines fitted with pumps; and all Nos. 3 and 4, Universal
Grinding Machines delivered since January,l899.

PRICE PER SET.
Universal Grinding Machine,
Universal Grinding Machine,
Universal Grinding Machine,
Universal Grinding Machiae,



.For No. 14 Universal Back Rest.

For Nos. 2 and 12 Universal Back Rests.
3 - 5 I 1" to 2 1-2" I $1 7~
3-8 2to4 250

Pattern No. I Diameter of Work. I Price each.

3 - 4 1" to 2 1·2" $1 75

.
Pattern Diameter of Price each. Pattern Diameter of p . h

No. 'York. No. Work. rIce cae .

2-24 3" $080 2-31 3 7-8" $100
2-24 3 1-16 80 2-31 3 15-16 100
2-25 31-8 100 2-82 4 1 00
2-25 3 3·16 1 00 2-82 4 1-16 1 00
2-26 31-4 100 2-32 41·8 100
2-26 3 5·16 100 2-33 41-4 125
2-27 3 3·8 100 2-34 41-2 1 25
2-27 3 7·16 1 00 2-35 43-4 125
2-28 31-2 1 011 2-36 5 1 25
2-28 39·16 100 2-37 5 1·4 1 25
2-29 35·8 1 00 2-38 5 1-2 1 25
2-29 3 11·16 100 2-39 5 3-4 125
2-30 3 3·4 1 00 2-40 I 6 125
2-30 3 13-16 100
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BRONZE SHOES
FOR UNIVERSAL BACK RESTS-Continued.

For Nos 2*. 12* and 14**

'For No. 14 Combination Back Rest,
In ordering Adjustable Bronze Shoes, give pattern num

ber. For example: If shoe Is wanted for either the No.2 or
No. 12 Universal Back Rest, to grind work of any diameter
from 1" to 2 1-2". order should l'ead: 1 Adjustable Bronze
Shoe, No. 3-5.

"3 - 6 1" to 2 1-2" $1 75
3 - 7 1 to 2 1-2 1 75
3-10 2t04 250
3 - 12 3 to 6 2 75

ADJUSTABLE BRONZE SHOES.
Patented Feb. 18, 1908.

These Bronze Shoes can be easily and quickly adjusted t(}
any diameter of work within tbeir capacity. They are
intended for use in rapid commercial grinding; and are
designed to he interchangeable in the same bearings with
the solid Bronze Shoes.

For Nos. 1 and 11 Universal Back Rests.

*Nos. 2 and 12 Umversal Back Rests take shoes wlth
capacity up to 4 1-8" diameter oniy.

**No. 14 Combination Back Rest takes shoes with capacity
up to 3 1-2" diameter oniy.

In ordering Bronze Shoes, give pattern number and diam
eter of work to be g-rounn. For example:
If shoe is wanted for either the Nos. 2,12 or 14 Universal

Back Rests, to p;rind work to 11-16" in diameter, the order
should read: 1 Bronze Shoe, No. 2-5, 11-16".
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List continued on next page.

For Nos. 2, 12 and 14.

BRONZE SHOES
FOR UNIVERSAL BACK RESTS.

For Nos. 1 and 11.

Pattern Dinmeter of Price each Pattern Diameter of IPI1ce e:l.ch
No. Work. No. Work.

2-3 1_4/f $060 2-13 1 5-8" $060
.

2-3 5-16 60 2-13 1 11-16 60
2-3 ;;·8 60 2-14 1 3-4 80
2-3 ';'-16 60 2-14 1 13-16 SO
2-4 1-2 60 2-15 17·8 80
2-4 9-16 60 2-15 1 15-16 80
2-5 5-0 60 2-16 2 SO
2-5 11-16 60 2-16 21-16 80
2-6 3·4 60 2-17 2 1-8 80
2-6 13-16 60 2-17 2 3-16 80
2-7 ';·8 60 2-18 21-4 80
2-7 15-16 60 2-18 25.16 80
2-8 1 '60 2-19 2 3-8 80
2,-8 11-16 60 2-19 27-16 80
2-9 11-8 60 2-20 21-2 80
~-9 1 H6 60 2-20 2 9-16 80
2-10 1 1-4 60 2-21 2 5-8 80
2-10 1 5-16 60. 2-21 2 11-16 80
2~11 1 3-8 60 2-22 2 3-4 80
2-11 1 7-16 60 2-22 2 13-16 80
2-12 1 1·2 60 2-23 27·8 SO
2-12 1 9-16 60 2-23 2 15.16 80

Pattern Diameter of Price each Pattern Diameter of Price each
No. l Work. No. Work.

1-3 1·4" $040 1-12 1 7~16" $040
1-3 5-16 40 1-13 1 1-2 40
1-4 3-8 40 1-13 1 9-16 40
1-4 7-16 40. 1-14 15-8 40
1-5 1-2 40 1-14 1 11-16 40

.1-5 9-16 40 1-15 13-4 60
1-6 5-8 40 1-15 1 13-16 60
1-6 11-16 40 1-16 17-8 60
1-7 3-4 40 1-16 115.16 60
1-7 I 13-16 40 1-17 2 60
1-8 7·8 40 1-17 2 1·16 60
1-8 15-16 40 1-18 21-8 60
1-9 1 40 1-18 2 3·16 60
1-9 1 1·16 49 1-19 21.4 60
1-10 1 1-8 40 1-19 25-16 60
1-10 1 3-16 40 1-20 23-8 60
1-11 1 1-4 40 1-20 27-16 60
1-11 1 5-16 40 1-21 21.2 60
1-12 1 a·8 40 1-21 2 9-16 60, -,
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TABLE OF
GRINDING WHEEL SPEEDS.

Showing Number of Revolutions per Minute
Required for Specified Rates of

Periphery Speed.

Surface "or Surface For Surface Fo? Surface For Surface
Speed Speed 0 f MlOO Speed 0 r 6000 Speed 0 f 7000 Speed 0 f 8000

in teet. feet. feet. feet. feet.

• RevolutionsRevolution. ReTol ution. Revolution.Diam per minute. per minute. per minuU!. per minnte.

1" 19098.54 22918.25 26j3'.97 30657.68

~ 9649.27 11m.12 13368.98 15278M

3 6366.18 7639.41 8912.66 1011>5.89

4 4774.63 5729.56 6684.49 7639.42

5 3819.70 ~.65 6347.59 6111.54

6 3183.09 3819.70 4456.32 5092.94

7 2728.36 3274.03 3819.71 4365.88

8 2387.31 2864.78 3342.24 3819.71

10 1909.85 2291.83 2673.79 3055.77

12 1591.54 1909.85 2228.17 2546.47

14 1364.18 1637.02 1909.86 2182.89

16 1193.66 1432.39 1671.12 1909.86

18 1061.03 1273.24 1486.44 1697.65

20 954.92 1145.91 1336.90 1527.88

2'2 868.11 1041.74 1215.36 1388.98

24 795.77 954.93 1114.08 1273.23

• 30 636.61 763.94 891.26 1018.59

36 h80.51 636.62 742.72 848.82
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No.3
26 in. x 8 in. and 36 in. x 8 in.

AUTOMATIC GEAR CUTTING
MACHINES.

Cutter Spindle. 1" diameter. Hardened and ground. Can be
removed and smaller sizes substituted. Other sizes carried
in stock. Provided with means of compensation for wear.
Balance wheel on end' maintains constant speed and pre.
vents chattering. 12 changes of speed. 48 to 241 revolutions
per minute. Speed changes in geometrical progression;
obtained by change geard. Outer bearing on cutter slide
gives additIOnal support to cutter spindle.

Feed of Cutter Slide. 16 changes, 7'8" to 16" per minute.
Obtained by change gears. Changes in geometrical pro·
gression. Beturn of cutter slide rapid and at constant
speed; independent of speed and feed of cutter.

Work Spindle Head. Adjusted by means of screw operated
by hand wheel. Thrust of elevating screw takeu by ball
bearings. Dial graduated to thousandths of an inch indio
cates tnis adjustment.

Work Spindle. Front end has No. 12 taper hole. Fitted to
receive face plate or fLxture. Hole through, 1 5.16" diameter.

Overhanging Arm. Ciears gears to 11 3·4" diameter. Adjudta.
ble centre.

Outer Support. For end of work arbor. Takes all work to
full capacity of machine. Has hole for outer bearing and
adjustable centre. Additional support for large gears
furnished by adjustable rest placed back of rim of gear,
opposite cutter.

Indexing Mechanism. Accurate. Independent of rate of feed
aud speed of cutter, so that indexing is ad rapid when these
are slow as when they are fast. Operates without sbock.
Feed mechanism disengaged while indexing; becomes
operative only on completion of indexing-.

Index Change Gears. Provide for cuttin:>; a11 numbers of teeth
from 12 to 50 and all numbers from 50 to 400, exCel'tlllg prime
numbers and their multiples.

Counter-shaft. 1 pair of tight and loose pulleys, 12" diameter.
3 1-2" belt. Speed: 400 revolutions per minute.

Floor Space. At right angles to cutter spindie, 77". Parallel
to cntter Bpindle, 57".

Weights. Net, abont 3100 1bs.; ready for shipment, ahout
3500 Ibs. Dimensions for shipment, 69" x 37" x 66". Space
occupied, about 97 cubic feet.

EqUIpment. Pump and piping, indicator for setting cutter,
tables,chanl!e gears, outer support for worK arbor, wrenches
and everything shown in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $
MACHINE TO CUT SPUR GEARS TO 36" DIAMETER.
Floor Space. At right angles to cutter spindle, 77". Parallel

to cutter spindle, 57".
Weights. Net, about 3150 Ibs.; ready for shipment, about

3350 Ibs. Dimensions for shipment, 69" x 37" x 71". Space
occupied, about 101 cubic feet.

Price. F.o.b. Providence, R. 1. $
Arbors, Bushings, Collets, Sets of Tools, Attachments anll
Cutters, pages 84, 186 to 191, 36~, 3,5, 381 and 384.

I
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No.3 HEAVY

24 in x 8 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Patented lIIarch 13, 1900; Sept. 1, 1:~18.

Capacity. Spur gears to 24" diameter, 8" face.

Cast iron, 3 diametral pitch; steel, ! diametral

pitch.
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No.3 HEAVY
24 in. x 8 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Cutter Spindle. 11-4" diameter. IIardened and ground. Can
be removed and smaller sizes substitutea. Other sizes
carried in stock. Provided with means of compensatiou
for wear. Balance wheel on end; maintains constant speed
and prevents chattering. 12 chan~es of speed, 30 to 156
revolntions per minute. Speed changes III geometrical
progression; obtained by change gears. Outer bearing on
cutter slide gives additional support to cutter spindle.

Feed of Cutter Slide. 16 changes, 13·16" to 153·4" per minute;
obtained by change gears. Changes in geometrical pro
~ression. Return of cutter slide rapId and atconstant speed,
independent of speed and feed of cutter.

Work Spindle Head. Adjusted by means of screw operated
by haud wheel. Thru;t of elevating screw taken uy ball
bearings. Dial graduated to thousandths of an inch
indicates thls adjustment.

Work Spindle. Front end has No. 14 taper hole. Fitted to reo
ceiveface plate or fixture. lIole through,113-16" diameter.

Overhanging Arm. Clears gears to 20" diameter. Adjustable
centre in arbor SUppOl·t. Two bushings are furnished, with
holes 13.16" aud l' diameter, which can be substituted in
place of the centre. Arm brace furnished. Additional
support for larger gears furnished by adjustable rest placed
back of rim of gear, opposite cutter.

Indexing Mechanism. Accurate. Independent of rate of feed
aud speed of cutter, so that indexing is as rapid when these
are slow as when they are fast. Operates without shock.
l!'eedmechanismdisengaged while indexing; becomes oper
ative only on COmpletion of indexing.

Index Change Gears. Provide for cutting all nnmbers (If
teeth from 12 to 50 and all numbers from 50 to 400, excepting
prime uumilers and their multiples.

Counter-shaft. One pair of tight ann loose pulleys, 14" diam.
eter. 4" ilelt. Speed: 350 revolutions per minute.

Floor Space. At right angles to cutter spindle, 85". Parallel
to cutter spindle, 47".

Weights. Net, about 4750 lbs. Ready for shipment, about
5400 Ibs. Dimensions for Shipment, 78" x 43" x 74". Space
occupied, about 144 cubic feet.

Equipment. Pump and piping, indicator for setting cutter,
tables, change gears, wrenches and everything else shown
in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $
Arbors, Bnshings, Collets, Sets of Tools, Attachments and
Cntters, pages M, 186 to 191, 369, 375, 381 and 384.
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No.4

48 in. x 10 in.

'AUTOMATIC GEAR CUTTING
MACHINE.

Pl1tented :iIIarch 13, 1900: Sept. 1, 1908.

48'" diameter, 10"Capacity. Spur gears to m

face Cast iron, 3 diametral pitch i steel, 4 diam-

etral pitch.
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No.4
48 in. x 10 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Cutter Spindle. 11-4" diameter. Hardened and ground. Can
be removed and smalier sized substituted. Other sizes cor
ried in stock. Provided with means of compensation for
wear. Balance wheel on end; maintains constant speed and
prevents chattering. 12 clJanges of speed, 30 to 161 revolu.
tions pcr minute. Specd changes in geometrical progreso
sion; obtained by change gears. Outer beMing on cutter
slide gives additional support to cntter spindle.

Feed of Cl\tter Slide. 16 changes, 13-16" to 15 3-4" per min.
ute. Obtained by change gears. Changes in geometrical
progression. Return of cutter slide rapid and at constant
speed; independent of speed and feed of cutter.

Work Spindle Head. Adjusted by means of screw operated
by hand wheel. Thrust of elevating screw taken by.ball
bearings. Adjustable dial graduated to tllOusandths of an
inch indicates this adjustment.

Work Spindle. Front end has No. 14 taper hole. Fitted to
receive face plate or fi xture. Hole through, 1 13-16" diameter.

Outer Support. For end of work arbor. Takes all work to
full capacity of machine. Has hole for outer beal~ng and
adjustable centre. Large gears supported by adjustable
rest placed back of rim of gear, opposite cutter.

Indexing Mechanism. Accurate. Independent of rate of feed
and speed of cutter, so that indexing is as rapid when these
are slow as when they are fast. Operates without shock.
Feed mechanism disengaged while indeXing; becomes
operative only on completion of indexing.

Index Change Gears. Provide for cutting all numbers of
teeth from 12 t050 and all numbers from 50 to 400, excepting
prime numbers and their multiples.

Counter-shaft. 1 palrof tig-ht and loose pulleys, 14" diameter.
4 1.2" belt. Speed: 380 revolutions per minute.

Floor Space. At right angles to cutter spindle, 85". Parallel
to cutter spindle, 64".

Weights. Net, about 4600 Ibs.; rearly for shipment, about
5300 lbs. Dimensions for shipnlent, 79/1 x 45" x /8". Space
occupied, about 161 cubic feet.

Equipment. Pump and piping, indicator for setting eutter,
tables, change gears, wrenches and everything else shown
in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $
Arbors, Bushings, Collets, Set of Tools, A ttachments and
Cutters, pages 84, 186 to 191, 3,0,3,5,381 and 384.
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Patented JlIarch 13, 1900; Sept. 1, 1908.

No.5
60 in. x 11 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Cutter Spindle. 11·2" diameter. Hardened and ground. Can
be removed and smaller sizes substituted. Other sizes car
ried in stock. Provided with means of compensation for
wear. Balance wheel on end; maintains constant speed and
prevents chattering. 12 changes of speed,25 to 102 revolu
tious per miuute. S peed changes in geometrical progression;
obtained by change gears. Outer bearing on cutter slide
gives additional support to cutter spindle.

Feed of Cutter Slide. 16 changes, 11·16" to 12 7-8" per min.
ute. Obtaiued by change gcars. Changes In geometrical
progression. Return of cutter slide rapid aud at constant
speed; independent of speed and feed of cutter.

Work Spindle Head. Adjusted by means of screw operated
bycrauk. Thrust of elevating screw t'lken hy ball bearings.
Diai graduated to thousandths of an inch iudicates this
adjustment. l>rovision made for raising and lowering head
by power.

Work Spindle. Front end has No. 16 taper hole. Fitted to
receive face plate or fL'<ture. Hole through, 21-16"diameter.

Outer Support. For end Of work arbor. Takes all work to
full capacity of machine. Has hole for outer bearing aud
adjustable centre. Additional support for large gears
furnished by adjustabie rest placed back of rim of gear,
opposite cutter.

Indexing Mechanism. Independent of feed and specd of
cutler, 80 that indexing is as rapid when the:;e are slow fiB
when they are fast. Operates without shock. Feed mech
anism disengaged while indexing; !lecome. operative only
on completion of indexing.

Index Change Gears. Provide for cutting all numhers of
teeth from 12 to 50 and all numbcrs from 50 to 400, excepting
prbne numbers and their mUltiples.

Withdrawing Expansion Arbor. Allows work to be placed In
position and removed without disturbing adjustments.

Counter-shaft. 1 pair of tight and loose pulleys, 18" diameter.
5" bclt. Speed: 360 revol ution s pcr minute.

Floor Space. At right anglcs to cutter spindle, 103". Parallel
to cutter spindle, 74".

Weights. Net, about 7000 lbs.; ready for shipment, about
SOOO Ibs. Dimensions for Shipment, 93" x 56" x 80". Space
occupied, about 259 cubic feet.

Equipment. Pump and \liping, indicator for setting cutter,
tables, change gears, 3' expansion bushing, wrenche. aud
everything else shown in cut, together with overheatl works.

Price. F.o.b. Providence, R. I. $
Arbors, Bushings, Collets, Set of Tools, Attachments and
Cutters, pages 8!, 186 to 191, 370, 376, 3<>2 and 3S5.

60" diameter, 11" face.

steel, 3 d iametral

No.5
60 in. x 11 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Capacity. Spur gears to

Cast iron, 2 diametral pitch;

pitch.
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Patentcd 1\f:lrch ]3, 1900; Sept. 1, 1908.

No.6
72 in. x 13 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Capacity.

Cast iron, 1

pitch.

Spur gears to 72" diameter, 13" face.

3-4 diametrul pitch; steel, 2 d iametral

No.6
72 in. x 13 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Cutter Spindle. ] 3-4" diameter. Hardene,l and ground. Can
be rellloved and smaller sizes substituted. Other sizes car
ried in stock. Provided with means of compensation for
wear. Balance wheel on end; maintains constant speed
and prevents cbattering. 12 changes of speed, 19 to 76
revolutions per minute. Speed cbanges lD g-eometrical
progression; obtAined by change gears. Takes roughing
and finishing cutten at the same time. Outer bearing on
cutter slide gives additional support to cutter spindle.

Feed of Cutter Slide. 16 changes, 11-16" to ]2 7-8" per minute.
Obtained by change gears. Changes iu geometrical pro
gression. Return of cutter slide rapid and at constant
speed; independent of speed and feed of cutter.

Work Spindle Head. Adjusted by means of screw operated
by crank. Thrust of elevating screw taken by ball bearings.
Dial graduated to thousandths of an inch indicates this
Adjustment. Provision made for raising and lowering head
by power.

Work Spindle. Front end has No. ]8 taper hole. Fitted to
receive face plate or fixture. Hole through, 2 3-8" diameter.

Outer Support. For end of work arbor. Easily moved by
crank at front. Takesall work to full capacity of machine.
Has hole for outer bearing and adjustable centre. Addi
tionnlsupport for large g!'ars furnished by adjustable rest
placed back of rim of gear, opposite cutter.

Indexing Mechanism. Independent of feed and speed of
cutter, so that indexing is as rapid when these are slow as
when they are fast. Operates without sbock. Feed mechan.
ism diseng-aged while indexing; becomes operative only on
completion of indexing.

Index Change Gears. Provide for cutting all numbers of teeth
from 12 to 50 and all num bers from 50 to 400, excepting
prime numbers and their multiples.

Withdrawing Expansion Arbor. Allows work to be placed in
position and removed without disturbing adjustments.

Counter-shaft. 1 pair of tight and loose pulleys, 18" diameter.
7" belt. I;peed: 340 revol utions per minute.

Floor Space. Right angles to cutter spindle, 120". Parallel
to cutter spindle, 87".

Weights. Net, about 11,000 lbs.; ready for shipment, about
12,600 lbs. Dimensions for shipmcnt, 108" x 65" x 99". Space
occupied, about 402 cubic feet.

Equipment. Pump and piping, ingicator for setting cutter.
tables, change gears, 4" expansiotl bushing, wrenches and
everything else shown in cut, together with overhead works.

Price. F.o.h. PrOvidence, R. I. $
Arbors, Bushings, Collets, Set of Tools, Attacbments and
Cutters, see pages 84, 186 to 191, 311, 3.6, 38'2 and 385.
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No. 13

18 in. x 4 in.

AUTOMATIC GEAR CUTTING

MACHINE.
Patented Feb. 6, March 13, 1900; Jan. 26, 1904;

Sept. 1, 1908.

Capacity. Spur and bevel gears to 18" diam

eter, 4" face. Cast iron, 4 diametral pitch; steel,

5 diametral pitch.

li9

No. 13
18 in. x 4 in.

AUTOMATIC GEAR CUTTING
MACHINE.

For Spur and Bevel Gears.
Cutter Spindle. 7-8" diameter. Hardened and ground. Pro.

vided with means of compensation for wear. Balance
wheel on end; maintains constant speed and prevents chat
tering. 12 changes of speed, 48 to 241 revolutions per minnte.
Speed changes In geometrical progression; obtained by
change gears. Outer bearin~on cutter slide gives additional
support to cutter spindie. Bushings furnislied take cutters
with 1" and 1 1-4" hole.

Cutter Slide. Carriages adjustable to any angle to 90°. Grad
uated arc indicates angle of elevation. Cutter can be set
either side of centre when cutting bevel g-ears. Vernier
g-raduated to thousandths of an Inch Indicates adjustment.
Return of cutter slide rapid and at constant speed; Inde
pendent of speed and feed of cutter.

Feed of Cutter Slide. 16 changes, 7-8" to 16" per minute.
Obtained by change gears. Changes In geometrical pro.
gression.

Work Spindle Head. Adjusted by means of screw operated
by hand wheel. Thrust of elevating SCrCw taken by ball
bearings. Dial, graduated to thousandths of all inch, indio
cates this adjustment.

Work Spindle. Front end tapered on outside; fitted to receive
face )?,late or fixture. Has No. 12 taper hole. Hole through,
1 fi.16' diameter.

Overhanging Arm. Clears gears to 11 3·4" diameter. Larger
gears supported by adjustable rest placed back of rim of
gear, opposite cutter. Adjustable centre.

Indexing Mechanism. Accurate. Independent of rate of feed
and speed Mcutter, so that indexing is as rapid wben these
are slow itS when they are fast. Operates without shock.
]'eed mechltnism disengltged whlle Indexing; becomes oper.
ative only on completion of indexing.

Index Change Gears. Provide for cuttin!\" all numbers of
teeth from 12 tl> liO and all numbers from 50 to 400, excepting
prime numbers dnd their multiples.

Counter-shaft. One pair of tight and loose pUlleys, 12" diam.
eter. 31-2" belt. Speed: 310 revolntions per mmute.

Floor Space. At right angles to cutter spindle, 75". Parallel
to cutter spindle, 57".

Weights. Net, about 3350 lbs. Ready for shipment, about
3800 lbs. Dimensions for sWpment, 69" x 39" x 66". Space
occupied, about 103 cubic feet.

Equipment. Pump and piping, indicator for setting- cutter,
cbaIl~e &,earB, 'wrenches and everything else shown ill cut,
togetner with overhead works.

Price. F.o.b. Providence, R. I. $
Arbors, Busumgs, lJollels, Sets 01 Tools and Cutters, pages
84,186 to 191, a,l and 372.
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No. 13 HEAVY

24 in. x 6 in.

AUTOMATIC GEAR CUTTING

MACHINE.
Patentee! February 6, March 13, 1900;

September 1,1908. .

Capacity. Spur and bevel gears to 24" diameter,

6" face. Cast iron, 3 diametral pitch; steel, 4

diametral pitch.
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No. 13 HEAVY
24 in. x 6 in.

AUTOMATIC GEAR CUTTING
MACHINE.

Cutter Spindle. 11-4" diameter. Hardened and ground.
Call be removed and sm"lIer sizes substituted. Other sizes
carried in stock. Provided with means of compensation for
wear. Balance wheel on end; maintains constant speed
and prevents chattering. 12 changes of speed, 30 to 156
revolutions per minute. Speed changes in geometrical
progression; obtained by change gears. 'Outer bearing on
cutter slide gives additional support to cutter spindle.

Cutter Slide. Can-iage adjustable to any angle to 90".
Graduated arc indicates angle of elevation. Cutter can be
set either side of centre when cutting bevel g-ears. Vernier
graduated to thousandths of an inch indicates adjustment.
Return of cutter slide rapid and at constant speed; inde
pendent of speed and feed of cutter.

Feed of Cutter Slide. 16 changes, 13-16" to 15 3-4" per minute;
obtained by change gears. Changes in geometrical pro
gression.

Work Spindle Head. Adjnsted by means of screw operated
by hand wheel. Thrust of elevating screw taken by ball
bearings. Dial) graduated to thousandths of an inch,
indicates this aajustment.

Work Spindle. Front end tapered on outside; fitted to reo
ceive face plate or fixture. Has No. 14 taper hole. Hole
through, 113-16" diameter.

Overhanging Arm. Clears gears to 20" diameter. Larger
gears supported by adjustable rest placed back of rim of
gear, opposite cutter. Adjustable centre.

Indexing Mechanism. Accurate. Independent of rate of
feed and speed of cutter, so that indexing is as rapid when
these are slow as when they are fast. Operates without
shock. Feed mechanism disengaged while indexing; be
comes operative only on completion of indexing.

Index Change Gears. Provide for cutting all numbers of
teeth from 12 to 50 and all numbers from 50 to 400, excepting
prime numbers and their multiples.

Counter-shaft. One pair of tight and loose pulleys, 14"
diameter. 4" belt. Speed: 350 revolutions per minute.

Floor Space. At right angles to cutter spindle,IOS". Parallel
to cutter spindle, 47".

Weights. Net, about 6000 Ibs. Ready for shipment, about
6750 Ibs. Dimensions for shipment, 98"x 43"x 74". Space
occupied, about 180 cubic feet.

Equipment. Pump and piping, indicator for setting cutter,
chang-e gears, wrenches and everything else shown in cut,
together with overhead works.

Price. F.o.b. Providence, R. I. $
Arbors, Bnshings, Collets, Sets of Tools, Attachments 'Iud
Cutters, pages 84, 186 to 191, 369, 375, 381 and 384.
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No.1 SPUR GEAR TESTING
MACHINE.

. GREATEST DISTANCE BETWEEN CENTRES, 29 1-Z".

LEAST DISTANCE BETWEEN CENTRES, Z".

This machine consists of a bed mounted on legs
carrying one fixed head and one movable head.

These heads are provided with hardened steel
bushings having taper holes in which are mounted
the studs that carry the work. Bushings can be
used on the studs for testing gears with larger
holes. The lever at the left front of bed is for
removing the studs and the lever on top for clamp
ing the slide. The centre distance reads to thou
sandths of an inch by means of a scale OD. bed and
vernier plate on the sliding head. Metric scales,
studs and bushings can be ftu'nished in place of
English when so ordered.
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No.1 SPUR GEAR TESTING MACHINE.
(COXTUiUED)

Floor Space. 51 5-8" x 21".
Weights. Net, about 370 Ibs.; ready for shipment,

about 500 Ibs. Dimensions for shipment, 56" x 23"
x 20" . Space occupied, about 15 cubic feet.

Equipment. 4 studs: 2, 5-8" diameter; 2, 15-16"
diameter; and 4 bushings: 2, 1" diameter, 5-8"
hole; and 2, 1 1-2" diameter, 15-16" hole.

Price. F.o.b. Providence, R. 1. $
Extra studs, 1-4" to 15-16" by 16ths, cau be fur
nished. Price each, $2 50.
Extra bushings, 1" to 3" by 16ths, can be ftll'
nished. Price each, $1 50.

No. 0 SPUR GEAR TESTING
MACHINE.

This machine is similar in design to the No.1
SPill' Gear Testing Machine, but of smaller capacity,
the bed being shorter and mounted on very short
legs. It is usually set on the work bench, and can
be conveniently moved about. It is operated in
the same manner as the No.1 Spur Gear Testing
Machine described on the opposite page.

Floor Space. 14 1-4" x 6".
Weights. Net, about 26 Ibs.; ready for shipment,

about 411bs. Dimensions for shipment, 19" x 9"
x 10". Space occupied, about 1 cubic foot.

Equipment. 12 studs: 2, 3-16" diameter; 2, 1-4"
diameter; 2, 5-16" diameter; 2, 3-1:l" diameter; 2,
7-16" cliameter' 2 1-2"diameter' and 4 bushinO's' 2

" , 0"

9-16" diameter, 1-4" hole; 2,5-8" diameter, 1-4" hole.
Price. F.o.b. ProYidence, R. 1. $
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No.1

BEVEL GEAR TESTING MACHINE.

For Testing Bevel Gears,

also Worms and Worm Wheels.

•

Distance, end of spindle in vertical slide to centre
of stud on horizontal slide with slide flush with end
of bed, 24".

Distance, centre of spindle in horizontal slide to
centre of spindle in vertical slide with vertical slide
flush with top of upright, 11".

Distance, centre of spindle in vertical slide to
under side of overhanging arm, 5 7-8".
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No.1
BEVEL GEAR TESTING MACHINE.

For Testing Bevel Gears,
also Worms and Worm Wheels.

This machine consists of a bed that Is mounted on a base
and has horizontal and vertical slides for supporting the
gears.

Horizontal Slide. Operated by band wbeel on front of bed.
Carries a bracket in which is mounted a revolTin~ spindle
having a No. 10 taper hole. Also carries a head pIvoted to
its side having a revolving spindle in which is mounted a
work carrying stud. Bushings can be nsed to adapt stud to
,arious sizes of.holes. Head can be adjusted 40° either way
to allow for testiug bevels of other angles than 90". Two
locating pins provided to bring spindle at right angles. Dis.
tance, face of spindle iu vertical slide to centre of stud with
slide flush with end of bed, 24"; with slide overhanging, 26".

Vertical Slide. Operated by hand wheel mounted on front
df slide. Carries a revolvmg spindle having a No. 10 taper
bole. Provided with tin overhanging arm having an adjust
able centre and a stop to bring centre in line with the spin
dle. Centre of spindle to under side of arm, 5 7-8". A collet
and centre for spindle provides means for mounting worms
or wheels on centres. Work 111-2" in diameter and 10 1·2"
in len~th can be beld in this way. Spring chuck with hole

,1 1-2" 'aiameter provided for holding worms or pinions by
. the shank. Scale on upright and vernier plate on vertical
slide gi ve centre distance in thousandths of an inch. Metric
scales, studs and bushings can lie furnished in place of
English when desired. Distauce, centre of spindle in hori.
zontal slide to centre of spindle in vertical shde with verti.
cal slide flush with top of upright, 11"; with slide overhang.
ing 14"

1';' te~ting bevel gears, the bracket is removed from the
horizontnl slide and the bevel gear is mounted on the stud
of the slide. The pinion is mounted on nn arbor in the
spindle of the vertical slide or held in the spring chuck.

In testing worms and worm wheels, the worm is mounted
on an nrbor in tbe spindle of the bracket on the horizontal
slide and the worm wheel is monnted on an arbor in the
spindle of the vertical slide or held in the spring chuck.

Floor Space. 51 1-8" x 26 1-4".
Weights. Net, abont 1350 Ibs.; ready for shipment, abont

1650Ibs. Dimensions for shipment, 52" x 29" x Ill". Space
occnpied, about 53 cnbic feet.

Equipment. Srring chuck, taper collet, driving centre,
wrenches,5-8' stud and a 1" bnshing.

Price. F .o.b. Providence, R. I. $
Extra studs,I-4"to 15·16" by 16ths, can be furnished.

Price, each, $2 50.
Extra liushings, 1" to 3" by 16ths, can be furnisbed.

Price, each, 1 50.
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TOOLS FOR USE ON AUTOMATIC
GEAR CUTTING MACHINES.

They are shipped with each machine. If not wanted, pack

carefully and return by express, at our expense.

Nos. 3 &13 Automatic Gear Cutting
Machines.

V Collet and .'0.10 Key. One each I, J and K Arhors.

Eleven Bushings, as follows:

For I Arbor, 3·4" x 3", 7-8" x 3", 1" X 3", 11-8" X 3".

For J ArbOl',l 1-4/' x: 3 1_211 ,1 3-8" x 3 1.2", 1 1-~" x 3 I_21f
,

1 5-8" x 3 1-~1/.

}'or K Arbor, 1 3-4:/1 x 3 1-2",2" x 3 1.2",2 1-4" x 3 ].2".

For J and K Arbors, 2 1-:!" Spanner "rench.

Price, $

Nos. 3H & 4 Automatic Gear Cutting
Machines.

W Collet and No. 11 Key. One each M, Nand 0 Arhors.

Twelve Bushings, as follows:

For M Arbor, I" x 3 1-2", 1 1-8" x 3.1_2/1, 1 1-4" x 3 1.2",

1 3-S/l X 3 1-2".

l!"'or N Arbor, 1 1-211 X 5", 1 5-8" x 5", 1 3-4." x 5" , 2" X 5".

For 0 Arbor, 2 1_4" X 5/1 , 2 1-2" X 5/1 , 2 3-4" X 5", 3" X 5".

For M Arhor, 2" Spanner Wrench.

*For Nand 0 Arbors, 1 1-2" Standard Wrencb.

*For X and 0 Arbors, 3 1-4" Spanner Wrench.

Price, $

*For Xo. 3 Hea,y only.

For Arbors, Bushings and Collets, see pages 84, 190 and 191.
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TOOLS FOR USE ON AUTOMATIC
GEAR CUTTING MACHINES.

(CONTINUED)

No.5 Automatic Gear Cutting Machine.
:x Collet aud No. 12 Key. One each, Q, Rand S Arboro.

Nine Bushings, as follows:
For Q Arbor, 1 1_2" x 4: 1-2", 1 5-8" x 4: I.,!", 1 :}.4/' X 4 1-2",

2" x 4: l-~II, 2 1-4" x 4: 1-'3".
For R Arbor, 2 1·2" x 6" , 2 3-4." X 6" .
For S Arbor, 3 1-4/1 X 6, 3 1-2" X 6".
For Rand S Arbors, 2 1-2" Spanner "·rench.

Price, $
Busbing, 3" x 6", furnisheel with macbine.

No.6 Automatic Gear Cutting Machine.
Y Collet and No. 14 Key. One each U, Y nnd "T Arbor's.

Nine Busbings, as follows:
For U Arbor, 2 1-4" x 6", 2 1_2" X 6/1

, '3 3.4/' x 6".
For V Aroor, 3" x 7 1.2", 3 1-4/1 X 7 1.211

, 3 1-2" x 7 1.2",

3 3-4/1 X 7 1·2".
F'or 'V Arbor, 4: 1-2" X 9" , 5/1 X 9/'.
For V and W Arbors, 2 1-2" Standard ""rencb.

Price, $
Busbing, 4" x 7 1-2", furnisbed witb macbine.

No. 13H A!ltomatic Gear Cutting Machine.
'v Collet and No. 11 Key. One each, ~1, P and T -~ rbors.

Twelve Bushings, as follows:
For M Arbor, 1" x 3 1.2", 1 1_8" x 3 1-2", 1 1-4" x 3 :-2"

1 3-8" x 3 1-2".
For P Arbor 1 1·2" x 5",1 5-8" X 5" , 1 3_4" x 5" , 2" ;X 5".
For T Arbor: 2 14" x 5", 2 1_2" x 5", 2 3.4" X 5" , 3" X 5".
For M Arbor, 2" Spanner Wrench.
For P and T Arbors, 1 1-2" Standard "Trench.
For P and T Arbors, 3 1-4" Spanner Wrencb.

For Arbors, Bushings and Collets, ~ce pages S-l, 190 anll191.
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INTERNAL

GEAR CUTTING ATTACHMENTS.
For Nos. 3, 3H, 4, 5, 6 and 13H

Automatic Gear Cutting Machines.

When ordering, give size and construction number of machine.
I

The Holder or Frame is secured to the cutter slide and the
cutter spindle of the Attachment is driven by the main cutter
spindle of the muchine through a train of gears.

All cylindrical bcarings are hardened and ground.
Diameter of Cutters for No.3, 2 3-4"; No. 31I, 3 5-8"; No.4,

31.2"; No.5, 4 1.2"; 1'0.6,4 3·4".
Diameter of Arbors for No.3, 1"; Xo. 31I, 11.4"; No.4, 11-4";

No.5, 11-2"; No.6,1 3·4".
Dimensions of hoxes in which Attachments are shipped:

No.3, 19" x 10" x 9"; occupies ahout 1 cubic foot. No. 3lI,
19"x 11"x 11"; occupies about 2 cubic feet. :Ko. 4, 20"x 12"x 10";
occnpies about 2 cubic feet. No.5, 2;" x 14." x 12"; occupies
ahout 3 cubic feet. No.6, 28"x 18"x 12"; occupies ahout 3 1.2
cubic feet.

Machine Widestface Smallest Inside Coarsest Approx.
No. where that can Dis.. of Gear Pitch that Shipmnt Price.

used. be cut. tha.t can be cut. can be cut. Weights
3 3 2 1_8" 3 1.4" 9 60 iii31I 3H,ISH 2 1-4 4 1.4 6 90
4 4 3 J·2 4 1·4 6 100 iii
5 5 4 1·4 51·4 4 145 8
6 6 5 6 1.2 3 200 $
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QUILL

GEAR CUTTING ATTACHMENTS.

For Nos. 3, 3H, 4 and 13H
Automatic Gear Cutting Machines.

When ordering, give size and construction number of machine.

'.rhese Attachments are for cutting thc small members of

quill gears, or gears'of similar construction. They are easily

and quickly placed in position or removed. The cutter spindle

is raised above the cutter spindle of the mnchine and driven

by a train of gears.
Dimensions of boxes in which attachments are shipped:

No. 3,18/1 x 11" X 10"; occupies about 1 cubic foot. :No. 3H,

18" x 14:" x II"; occupies nbout 1 1·2 cubic feet. No. 4, l~" x

14" X 11"; occupies about 1 1.2 cubic feet.

:\Iachine Coarsest Diam. Greatest Diffrence
Net I Price.

~o. where Piteh that of in Dia.m. Lar;;e Weights
used. ca.n be cut. Cutter. and Sma.ll Gear.

-- ---
9" 40 ! s3 3 6 3 3-4"

3ll 3H,I31I 4 4 3-4 13 l.'O I $
4 4 4 5 13 1-2 80 $
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In ordermg state outside diameter, an W It
Bushings n:arked * can be used on Withdrawing or

Arbors furnished. h1n
Bushings marked t are furnished with the mac e.
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EXPANSION BUSmNGS FOR WORK ARBORS.
Outside Machine No. Taper Ueedwith Price.where used. Length. Hole. lbbor.Diameter.

$0907-8" No.U 11_2" 7" G
11-2 7 G 901 No. 12

901 1·8 No. 12 11.2 7 G
No. 12 1 1.2 7 G 901 1·4

3,12 & 13 3 6 E&1 1 003·4
3 6 E &1 1007·8 3,12&13
3 6 E&1 1001 3,a&13
3 6 E&1 1001 1·8 3,12 & 13

3 1.2 9 F&J 1 301 1·4 3,12 & 13
3 1·2 9 F&J 1 6513·8 3,12 & 13

1553,12 & 13 3 1·2 9 F&J1 1.2
3 1-2· 9 l!' &J 19015·8 3,12 & 13

K 19013·4 Nos. 3 & 13 3 1-2 11
K 2202 Nos. 3 & 13 3 1·2 11

2203 1·2 11 K2U Nos. 3 & 13
111 1 05311,4&13H 3 1·2 71
l\I 1 0611·8 3H,4&13H 3 1·2 7

3H,4&13H 31-2 7 l\I 1301 1.4
l\I 1 6513·8 3H,4&13H 3 1-2 7

N&P 1651 1.2 :;11.4 &13H 5 10
1903H,4&13B 5 10 N&P15·8

311,4&13H 5 10 N&P 1901 3.4
N&P 220 -2 3H,4&1:H-1 5 10

2 20':lH,4 &13B 5 12 O&T2
12 o &; 'r 2 202 1.4 311,4 & 131-1 5 o &'r 2 653B,4 & 13B 5 122 1-2
12 O&T 3 1023·4 3JI,4&13H 5

O&T 3 503 3H,4&13H 5 12
1651 1.2 No.5 4 1·2 10 Q
1901 5·8 No.6 4 1.2 10 Q

1 3·4 No.5 4 1·2 10 Q 190
No.5 4 1.2 10

~
2 202
2 202 1.4 No.5 4 1.2 10

*2 1-2 No.5 6 13 266
*23-4 No.5 6 13 R 3 10

t*3 No.5 6 13 R 350
No.5 6 13 R 350*31.4

14 S 3503J.4 No.5 6
*3 1·2 No.5 6 13 R 360

14 S 3603 1.2 No.5 6
22021.4 No.6 6 12 U

2 ].2 No.6 6 12 U 2 65
2 3·4 No.6 6 12 U 310 .

*3 No.6 7 1.2 14 V 3 65
*3 1·4 No.6 7 1·2 14 V 3 80
*.3 1.2 No.6 7 1·2 14 V 400
*3 3·4 No.6 7 1.2 14 V 415

t*! No.6 7 1.2 14 V 430
No.6 9 18 W 450!

18 W 50041.2 No.6 9
5 No..6 9 18 W 550

d letter of Arbor.

Arbors markell * are for use ill the Collets.
t Straight arbor; length from shoulder to nut 3", dia.l.2".

AUTOMATIC FEED STOP
For Automatic Gear Cutting Machines.

WORK ARBORS.
Automatic Gear Cutting Machines.

The Automatic Feed Stop will be found u8eful,
when it is desired to cut segments, or only part way
arotmd a blank, and also when the accuracy required
does not permit of the cutter passing through the
same space twice.

The stop is attached to the back of the feed case
and is operated by the re,ersing rod at the back of
the machine. A graduated dial is set for the number
of teeth to be cut. The feed stops at the end of the
return stroke of the cutter slide when the zero lines
on the stop coincide.

Price, $

Machine No. of Le~lth No. of Smallest.Mark. Taperof Taper for Possible Price.where used. Shank. Buehing. Bushing. Bushing.

tD No. 12 7 $400E No.n 10 3" 6 3-4" 8 50}<' No.1:! 10 3 1·2 9 1 1·4 8 50G No.12 10 1 1·2 7 7·8 800*1 3 & 13 10 3 6 3·4 9 00J 3 & 13 12 3 1·2 9 1 1-4 1400K 3 &; la ]2 3 ]·2 11 1 3-4 1400*M 3H,4&13H 11 3 1·2 7 1 1000)I 3H &4 14 5 10 1 1·2 16000 31l & 4 14 5 12 2 1600P No. 1311 14 5 10 1 1·2 1500*Q No.5 ]2 4 1.2 10 1 ]·2 1400R No.5 16 G 13 2 1-2 2000S No.5 IG 6 14 3 1·4 2000T 1\0.13H 14 .1 12 2 1500*u No.6 14 6 ]2 2 1·4 1800V .No.6 18 -; ].2 14 3 2200W No.6 18 iJ 18 4 24 00
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TABLE OF CUTTING SPEEDS.
TABLE OF CUTTING SPEEDS.

(CONTINUED.)...
fT. !'fill 60 66 70 76 80 90 100 1110 1120 1301140 100
1IllNlJTE

OIAM. L T I illS PER MI U

6 . 3 427R 9

1/. 1l!3S 1986 .189 2W2 2445 19f50 3361 2667 3973 4278 4584

18 1222 1324 1426 1528 16,'lil 1833 2037 2241 2445 2648 2852 3058

U, 917 9\J3 1070 1146 1222 1375 i~ 1681 1833 19!'6 2139 !=18 733 7~4 8o'S6 917 978 1345 1 1 lin

~
611 6h n3 764 5 9'17 1019 1120 1222 324 14.."6 15

- .,.,. 568 611 1>'15 il(l 87 1048 1135 1222 310

458 497 35 573 611 688 764 84 917 993 107 1146

Ii( 367 397 4~8 4.'8 550 GIl 672 733 -'94 856 91

34 306 311 357 382 407 4,'8 50' 560 611 662 713 764

7 262 284 :J06 :I'D 349 393 437 480 524 568 611 655

1 -229 248 2b"7 2H7 006 344 458 497 585 573

ILl! 204 221 1!38 255 272 MO 373 407 441 475 509

1114 1 199 214 229 244 275 306 33G 3G7 397 428 458

1"'" 1 1 1 194 2Il8 \l22 250 278 306 833 361 389 417

V/2 1 178 191 2M 2i 331

1 1 15 1 176 18H 212 2M 259 ,282 a 853

1J. 3/4 13 14 158 lr>4 5 100 218 262 2S4 306 327

118 122 13 143 153 163 183 204 ~Ei
265 285 806

~ ll.' 124 1~ 14.1 1 172 191 t- t! 2G7 287

2\14 102

~
119 127 1 153 1 1 ,- -~1/2 01.7 1 115 122 138 1 183 214 229

~n . AA.3 .8 97 -,til 111 125 139 1 181 194 208

3 76.4 82. 89.1 95..5 li5 27 1 166 1!i1

31 70.5 764 .3 88.2 M.O 106 118 1 153 16

31/2 65. 70.9 76.4 81. 87.8 98.2 109 1 142 64

38 .1 66.2 71. 76 81.5 911 102 12 32 53

4 57 62 66.8 6.4 85 95.5 105 124 148

141/2 50. ."'.2 59.4 6.1 64 84.9 110 127

5 45. 57 1 68.8

=11
84 99.3 115

51/2 41.7 -"1 48.6 52. , 62.5 764 90.3 164

6 38. 41 44.6 47. 50.9 57.3 70. 82.8 95.5

61/2 35. 41.1 44. 47.0 52.9 58.8 64 6.4 88.2

'7 82.7 35.5 40. 4.1.7 49. 546 -60. 70.9 81.~

1.,1/2 .6 85. 38: 7 45 50.

:1.4

66.2 6.4

8 7 1.0 35. 43. 77 11'2.1 71.6

8119 270 1.2 31:6 83. 36 -41 4 449 58.4 67.4

D 25.5 .6 29 31 .0 38.2 42.4 46.7 5.5.2 6.1.6

2 2.1 .1 !Z8 80. 82. .2 40,2 44.2 52.3 60,1

10 229 4.8 ... . ""2 42 497 57.

1"1 20. 22. 24.8 26. 2 41.7 45.1 52.1

19. 20.7 22.S 23. 25.5 28.6 31.8 85.0 .2 -'14 47.

"1:"1. 17.6 19.1 22. 23.5 26.4 294 . 32.3 85.3 "".2 44.1

14 16.4 17.7 19. 205 21.8 24.5 27.S 30.6 82.7 35.5 38.2 40.9

15.3 16;6 1 . 19.1 5 280 30.6 It'-.1 35.7 38.

16 14 1M 16.7 17. 19.1 21.5 23.0 26.3 28.7 1.0 33.4 35.

1'7 13.5 14- 15.7 16. 18. 20.2 22.5 24.7 27.0 29.2 1 33.7

12.7 18. 1 • 17. -19.l -2l.2 23.3 25.5 27. 29. 31.

60 66 70 76 80 90 100 .110 120 130 140 150.

3361
1681
1120
840
672
560

14AA
420
336
280
240
210
87

168
1.'3
140
129
120
112
10.'
93.4
M.O
76.4
70.0
64.6
60.0
56.0
52.,';
46.7
42.0
AA.2

-":0
32.3
30.0
280
26.3
24.7
23.3
22.1
21.0
19.1
17.5·
16.2
15.
14.0

.1
12.4
11.7

65

1
I
3

1.,
12
8
I

~~"::: 15 117.5 20122.51 25127.51 30 I 35 I 40 145 I 50
D".. 'R E VOL UTI 0 N S PER M

917 1070 1222 1375 1528 1681 1883 2139 1244,5U E
~. 458 5:' 611 688 764 840 917 1070 1222 1~ 1528
14 229 i;; 407 458 509 560 611 n3 815 917 1019
5/. r. 183 214 244 344 82 420 4.'8 535 611 688 764
3/ 1 _ 204 27.' 306 336 367 428 4 611

1 229 - ~ - - 407 • 509
1 -m· ill ~~ 196 18 240 262 306 349 :\93 d'lj"
5 172 191 210 229 :2()7 . MIl 344 382

9~.'r 107 22 138 153 168 183 214 244 306
3
1

4 89.1 02 ll~ 127 14 153 17>'- 2fl4 5
C15 5 76.4 87.3 9R.2 109 120 131 153 175 ~ 255
~ 3 66.8 64 , 9 95.5 1 5 15 ~1 2 8
~0.9 59.4 "7.9 76.4 84.9 93.4 102 U9 . Ig l~~
45.8 53.5 61.1 68.8 76.4 84.0 91.7 107199 1
41.7 48.6 '.6 62..' 69, 76,4 &1.3 97.2 III 125 ~.J
38.2 44.6 50.9 ~7.3 6.7 70.0 76,4 89.1 102 115 127

; 4 35.3 41.1 470 52.9 1;<.8 64.6 70.,5 82.3 94.0 106 118
32.7 38.2 43.7 49.1 M.6 60.0 65.5 6,4 87.3 98.2 109

~ ~~ 85.7 4.7 45.8 ~0.9 56.0 61. n.3 S1.5 91.7 102
&3.4 38.2 43.0 47.7 52.5 57. 66. 76.4 85.9 95.5t ~.; ;:.~ ~.~ 38.2 42.4 46.7 59,4 67.9 76.4 84.9

23lJ. -9t{R . .} .. .4 .2 42.0 4.";. 63.5 61.1 68.8 76.4
24.3 27. 31.8 M.7 38. 417. 0 6" 6 6"

S 19.1 22.3 25.5 28. 31.8 35.0 38'2 =. ~, •.5 69.5
11 17.6 20.6 23.5 26.4 29.4 32.3 . 44.6 50.9 57.3 63.7

~ l6.~ 19.1 91.8 24.5 27.3 30.0 :fz:7 ~U lU ~;.~ ~6
... -,{'3 ~~'7 ~.~ ~.~ 25.5 . 30. 3.5.7 40.7 45.8 50.9
1 12 i 149 0 .' 23.9 26.3 28.7 33.4 38.2 43.0 47 7
5 11'5 1~'4 15'3 11

7
9'21 0.

2 23.3 25.5 29.7 34.0 38._ 424
It;; ... • • 1".1 21.0 22 9 26 7 30 6 34 4 38

1/ 04 12.2 1~.9 15.6.,.... 19.1 zO's 24'3 27'8 . .2
8 ~ ~g ~i"87 1,~.32 15.9 17.5 19:1 2£3 25:5 31:~ :li:8

. . ., 14.7 16. 17.6 20 6 23 5 26 4 29 4
8.2 9.5 10.9 12.3 136 15.0 16,4 19'1 21: 2 . .
7.6 8.9 0.9 1l.5 12.7 14.0 1,5.3 17' 20 4 2~·5 27
7.2 8.4 9.5 10.7 11.0 13.1 14.3 16'7 1S:.1 2-.

0
25.5::r !':~ ~:~ 1

0
1 l~:~ u·~ lU 15:7 18.0 21U ;~:;

~ ~.~ 7.0 8. 9.1 10. 11:i ~: \~.~ l~:~ l~:l %".2
5'2 ~'i ~'9 8

7
'
S
6 o.~ 10.5 11. 13.4 15.3 17.2 10.1

. . . . H.7 9. 10 4 12. 13.9 15. 17.
t·~ ~'1 ~.~ :"6 8.0 8. 9. 11.1 "IT.7 14. 15.9

• • •• v. 7.3 .1 8. 10. 11. 13. 4.7
~ t' 4.8 5.5 6.1 6.S 7.5 .2 9.. 10.9 12 13.6

4., 5.1 .5. 6.4 7 0 7
6 3.6 4. 4.S M 6.0 :6 7' 11.5 12.7

3.~ 3.9 U 5.1 5.6 6.7 7:~ s:" l:7 l~:2

15
' 1 3.7 4. 4.S .5.3 5. 6. 7.4 8.5 9.5 10.

7.5 20 22.5 25 27.5 30 35 40 45 60
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No.4

1 1-2 in. x 8 in.

PLAIN SCREW MACHINE.

Patented Jan. 6, 1903.

This machine has a hole 1 9-16" in diameter

through spindle and turns any length to 8".
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No.4
1 1-2 in. x 8 in.

PLAIN SCREW MACHINE.
Spindle. Of crucillle steel. Bearings hardened, ground and

lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. Thrust taken at rear
end of spindle; bearing parts of hardened steel and phos.
phor bronze. End threaded, 21-2" diameter, 4, U.S.S., R.H.
Hole through, 1 9-16" diameter.

Drive. Cone, 3 steps, largest 11" diameter. 3" belt. Friction
back gears; operated by lever without stopping machine.
12 changes of spindle speed direct, 35 to 545 revolutions per
minute in geometrical progression; 6 reverse, 76 to 545.

Turret. B holes, 1 3·4" diameter. Automatically clamped.
Distance from centre of holes to top of slide, 3". Greatest
distance between turret and front of spindle, 223·4". Stock
1 1-2" diameter can lle fed through turret; special stop
furnisbed if desired. Has gills for vertical and t1'llnsvel'se
adjustments to compensate for wear. Each hole in turret
has independent stop with screw adjustment. Turret slide
bed has positlve abutment to prevent backward movement
from end thrust.

Feed of Turret Slide. Automatic. Driven by chain direct
8 changes for each spindle speed, in geometrical progres
sion from .003" to .034" per revolution of spindle. Changes
obtained by lever on front of head without stopping spindle.

Cross Slide. Adjustable stops for front and back tools.
Dials read to .0005", to show setting. Tool posts are open
on side toward chuck; h:lve fine adjustment for the tools.

Swing. Over bed, 15 1-4"; over CroSS slide, 7 3·4". Length
that can be turned, 8".

Tank Table. Has reservoir cast in bottom for collecting
strained oil.

Counter-shaft. 3 friction pulleys, 14" diameter. 4" belts.
Speeds: direct, 157 and 333 rev. per minute; reverse, 333.

Floor Space. Rigbt angles to spindle, 30". Parallel to
spindle, 90".

Weights. Ket, about 2200 Ibs., ready for shipment, domestic,
allout 2670 Ills.; toreign, about 2000 lbs. Dimensions for
shipment, 75"x 3I"x 30/ and 95"x 32"x 22". Space occupied,
about 40 cullic feet; abont 39 cubic feet.

Equipment. Pump and piping, wrenches, etc., together with
overhead works.

Price. l>'.o.b. Providence, R. I. $
Longitudinal Hand Feed for Cross Slide for adjustment

purposes, $ extra.
Automatic Transverse Feed for Cross Slide, $ extra.
Tools and Attachments, pages 236 to 275.
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No.6

2 in. x 10 in.

PLAIN SCREW MACHINE.

Back Geared.

Patented Jan. 6, 1903.

This machine has a hole 2 1-16" in dialJleter

through l"pindle and turns any length to 10".
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No.6
2 in. x 10 in.

PLAIN SCREW MACHINE.
Back Geared.

Spindle. Of crucible steel. .Gearings hardened, ground and
lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. Thrust taken at rear end
of spindle; hearing parts of hardened steel and phosphor
bronze. End threaded, 3" diameter, 3 1-2" U.S.S., R.H. Hole
through,2 1-16" diameter.

Drive. Cone,3 steps, largest 11" diameter. 3" belt. Friction
back gears; operated by lever without stopping machint->o
12 changes of spindle speed direct, 30 to 450 revolutions per
minute in geometrical progression; 6 reverse, 63 to 450.

Turret. 7 holes, 2" diameter. Automatically clamped. Dis
tance, centre of holes to top of slide, 3 5-8". Greatest
distance between turret and front of spindle, 28". Flat
surfaces for clamping special tools or l'-'<:tnres. Has gibs
for vertical and transverse adju;;tmellts to compensate for
wear. Independent stop for each hole ill tnn-et facilitates
setting tools. 'I.'unet slide bed has po,iti\"e abutment to
prevent backward movement from end thru6t.

Feed of Turret Slide. Automatic. Driven by cbain direct.
S changes for each spindle speed, in geometrical progression,
.003" to .034" per revolution of spindle. Changes ohtained
by lever on front of head, without stopping spindie.

Swing. Over bed, 18" ; over cross slide, 8 3-4". Length that
can be turned, 101/.

Tank Table. Has large reservoir cast in bottom for collecting
strainen oil.

Cross Slide. Adjustable stops for front and back tools. Dials
read to .0005" to show setting. Tool posts are open on side
toward chnck; have fine adjustment for tools.

Counter-shaft. 3 friction pulleys, 14" diameter. 4" belts.
Speeds: direct, 131 and 275 rev. per minute; reverse, 2,5.

Floor Space. Right angles to spindle, 32". Parallel to spin
dIe, 104".

Weights. Net, ahout 2800 Ills.; ready for shipment, domestic,
about 3390 Ibs.; foreign, about 3600 Ibs. Dimensions for
Shipment, 83" x 31" x34" and 91" x 311/ x 33". Space occupied,
about 51 cubic feet; about 54 cubic feet.

Equipment. Pump and piping, wrenches and everything else
shown in cut, together with overhead workS.

Price. F .0.b. Providence, R. 1. $
r,ongitudinal Hand Feed for Cross Slide for adjustment

I'urposes, $ extra.
Automatic Transverse Feed for Cross Slide, $ extra.
Tools and Attachments, pages 236 to 2,5.
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No. 0

3-8 in. x 2 1-4 in.

WIRE FEED SCREW MACHINE.

Patented April 4,1905.

•

This machine has a hole 3-8" in diameter through

largest feeding fiuger and turns any length to

2 1-4".
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No. 0
3-8 in. x 2 1-4 in.

WIRE FEED SCREW MACHINE.
Spindle. Of nickel steel. Bearings hardened, ground and

lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. Thrnst taken at rear
end of spindlei..bearing parts of hardened steel and phos.
phor bronze. .End threaded, 2" diameter, 12, U.S.S., R.H.

Hole. Throngh largest feeding finger, 3·8" diameter; throngh
feed tube, 13-32"; through spindle withont feed tnbe, 3-4."
A feed tube for brass or other light work to 1·2" diameter
can be furnished as an extra.

Drive. Cone, 3 steps, largest, 5 1-4" diameter. 11-4" belt. 6
changes of spindle speed direct, 300 to 2000 revolutions per
minute in geometrical progression; reverse, 936 to 2000.

Chuck and Wire Feed. Extremely accurate. One movement
of lever feeds any length to 3". Repeated movements of
lever give greater length than that for which machine is
set. Feed can be operated bycross slide lever. Adjustment.
fine and readily made. Ordinary variations in size of stock
do not affect accurate feeding of machine. Holding capacity
of chuck can be made as strong as desired without affecting
operation. Scale on feed lever, ~raduated to 32ds of an inch
or to millimetres, facilitates settmg machine.

Turret. 6 holes, 5-8" dlameter. Distance, centre of holes to
top of slide, 1 1-16"; greatest distance between turret and
front of chuck, 7". Stock to 3·8" diameter can he fed through

) turret. Has gibs for vertical and trausverse adjustments to
compensate for wear. Independent stop for each hole in
turret facilitates setting machine.

Cross Slide. Adjustable stops for front and back tools. Tool
posts are open on side toward chuck; have fine adjnstment
for tools.

Swing. Over cross slide, 3 1-8". Length that can be turned,
21·4".

Tank Table. Large reservoir for collecting strained oil.
Counter-shaft. 3 friction pulleys, 8" diameter. 2 1.2" belts.

Speeds: direct, 160 and 500 revolutions per minute; reverse,
500.

Floor Space. Right angles to spindle, 26 1·2". Parallel to
s('indle, 43 1-2".

WeIghts. Net, about 700 Ibs.; readv for shipment, domeRtic,
about 880 lbs.; foreign, about 10251bs. Dimensions for ship
ment, 41"x 20"x 20" and 80"x 2311·x 17". Space occupied, about
10 cubic feet; about 20 cubic feet.

Equipment. Pump and piping, 3-8" spring collet and feeding
finger,2 wire stands, ,,~renches and everything else shown
in cut, together with overhead works.

Price. F.o.b. Providence, R. I. $
An attachment for reversing the splndle can be fnrnlshed
when desired. It is operated by a pedal, and in many in.
stanceslts use greatly increases the value of the machine,
as both bands of the operator are left free.

Price, $ extra.
Tool. and Sets of Tools, pages 236 to 275.
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No.1

5-8 in. x 3 in.

WIRE FEED SCREW MACHINE.

Patented April 4, 1905.

This machine has a hole 5-8" in diameter through
\ "

largest feeding finger and turns any length to 3 .
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No.1
5-8 in. x 3 in.

WIRE FEED SCREW MACIDNE.
Spindle. Of nickel steel. Bearings hardened, ground and

lapped. Phosphor bronze boxes. Front box provided with
means of compensation for we",.. Thrust taken at rear end
of spindle; bearing parts of hardened steel and phosphor
bronze. End threaded., 2 3·4" diameter, 8, U.S.S., R.H.

Hole. Throu!\'h largest feeding :finger, 5-8" diameter; through
feed tube, 21-32"; through spindle without feed. tube, 1". A
feed tube for brass or other light work to 3-4" diameter can
be furnished as an extra.

Drive. Cone, 3 steps, largest 7" diameter. 1 3·4" 'belt. 6
changes of spindle speed direct, 150 to 1400 revolutions per
min ute in geometric"l progressio.n; reverse, 573 to 1400.

Chuck and Wire Feed. Extremely accurate. One movement
of lever feed.. any length to 4". Repeated movements of
lever give greater len{;th thau that for whIch machine is
set. Feed opernted by lever on front of head stock; can be
operated by cross slide lever. Adjustments :fine and readily
made. Ordinary "\-ariations in size of stock do not affect
accurate feediug. Holding capacity of chuck can be made
as strong as desIred without affecting operation. Scale on
feed lever facilitates setting machine.

Turret. 6 holes, 3-4" diameter. Distance, centre of holes to
top of slide, 1 1.2"; g-realest distance betwcen turret and
front of chuck, 93.4". Stock to 5·8" diamcter can be fed
through tunet. Has gibs for vertical and transverse adjust.
ments to compensate for weal'. Independent stop for each
hole in turret facilitateb setting machine.

Cross Slide. Adjustable stops for front and back tools. Tool
posts are open on side toward chuck, have fine adjustment
for tools.

Swing. Over bed, 10 1.4"; over cross slide, 4 1·8". Length
that can be turned, 3".

Tank Table. Large reservoir for collecting strained oil.
Counter-shaft. 2 friction pulieys, 10" diameter, 3" belts; 1.

friction pulley, 12" diameter, 31·2" belt. Speeds: direct, liS
and 4.50 revolutions per minute; reverae, 450.

Floor Space. Rigbt angles to spindle, 29"; paraliel to spin.
dle,59".

Weights. Net, about 980 Ibs.; ready for shipment, domestic,
about 1200 Ius.; foreign, about 1360 Ibs. Dimensions for
shipment, 51/1 x 22" X 22/1 an(l85" x 23" x 10". Space occupied,
about 14 cubic feet; about 22 cubic feet.

Equipment. Pump and piping, 5·8" spring collet and feeding
..... finger, 2 wire sta.nds, wrenched and everything elBe shown

in cut, together with overhead works.
Price. F.o.b. Provid.ence, R. I. $

Tools and Attachments, pages 236 to 275.
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No.2

7-8 in. x 5 in.

WIRE FEED SCREW MACHINE.

Patented April 4, 1905.

has a h ole 7-8" in diameterThis machine
through largest feeding finger and turns any

length to 5".

•
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No.2
7-8 in. x 5 in.

WIRE FEED SCREW MACHINE.
Spindle. Of crucible steel. Bearings h"rdened, g"olmd and

lapped. Phosphor bronze boxes. ]'ront uox provided with
lneaus of compensation for wear. Thrust taken at rear
end of spinule; bearing p"rts of hardened steel and phos.
phor bronze. End threaded, 31·2" uiameter, 8, U.:;.:>., R.H.

Hole. Through largest fcedin$ finger, 7~t311 diameter; tlJl'ough
fced tuue, 1 1-3~"; througll spiudle without feed tube,
1 7·16". Regular feed tuue takes feeding fiugers for brass
or other light work to 1" diameter. A feed tnue for urass or
otber light work to 1 1·8" diameter can be furnished as an
extra.

Drive. Cone,3 steps, largest 9 1.2" diameter. 2 1-2" uelt. 'Vith
3 speeds of counter.shaft, 6 changes of spindle speeL!. direct,
100 to 1000 revolutions per minute 1ll geometrical progression;
reverse, 398 to 1000.

Chuck and Wire Feed. ExtremelT accurate. One movement
of lever feeds any length to 5'. Repeated movements of
lever give greater length than that fOl' whien machine is
set. Feed opemted uy lever on front of head-stock; can be
operated by cross slide lever. Adjustments tine and readily
made. Ordinary variatIOns in size of stock do not affect
accurate feeding. Holding ca paeity of chuek may be made
as strong as deSired without affecting- operation. Scale on
feed lever facilitates setting machine.

Turret. 6 holes, 1" diameter. Distance, centre of holes to
top of slide. 2 1.8"; greatest distance between turret and
front of chuck, 11". Has gibs for vertical and transverse
adjustments to compensate Jonyear. Independent stop for
each hole in turret facilitates setting machine.

Turret Slide. Operated by pilot wheel. A lever can be
furnished in Its place if desired.

Cross Slide. Both rack and SCrew feed. Change from one to
other made by adjustment of clamp screw. Adjustable stops
for front and back tools. '1'001 posts open on Side toward
chuck; have fine adjustment for tools.

Swing. Over bed, 12 1-2"; over cross.sllde, 5". Length that
can be turned, 5".

Tank Table. Large reservoir for collecting strained oil.
Counter-shaft. 2 friction pulleys, 12" diameter 31.2" belts;

1 friction pnlley, 14" diameter, 4" belt. Speeds: direct, 100
find 3HS revolutions per minute; reverse,3H8.

Floor Space. Right angles to spindle, 33". Parallel to spin.
die, 68".

Weights. Net, about]550 Ibs.; ready for shipment, domestic,
about 1820 lbs.; foreign, about 2050 Ius. Dimensions for
shipment, 65" x 25" x 24" and 95/1 x 28" X 2011

• Space occupied,
abont 23 cuulc feet; about 31 cubic feet.

Equipment. Pump and piping, 7·8" spring collet, feeding
lInger, wrellf'hes and everything else shown in cut, together
with overbead works.

Price. F.o.b. Providence, R. T. $
Automatic Feed for Turret Slide, $ extra.
.I;'or Tools aud Attachments, see pages 236 to 275•
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No.4

1 1-2 in. x 8 in.

WIRE FEED SCREW MACHINE.

Roller Feed.

Patented Jan. 6, 1903; June 6, 1905; ~'el.>. 12, 1907.

This machine has a hole 1 9-16" in diameter

through spindle and turns any length to 8".
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No.4. 1 1-2 in. x 8 in.

WIRE FEED SCREW MACHINE.
Roller Feed.

Spindle. Of crucible steel. Bearings hardened, ground and
lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. Thrust taken at rear end
of spindle; bearing parts of hardened steel and phosphor
bronze. End threaded, 2 1·2" diameter, 4, U.S.S., R.H.
Hole through, 1 9-16".

Drive. Cone, 3 steps, largest 11" diameter. 3" belt. Friction
back gears; operated by lever without stopping machine.
12 changes of spindle speed direct, 35 to 545 revolutions per
minuteIn geometrical progression; 6 reverse, 76 to 545.

Chuck. Automatic and adjustable. ~'akes all sizes of stock
from 3-8" to 1 1-2" diameter. ~'akes round, square or hexag.
onal stock. Automatically compensates for ordinary varia.
tions in size of stock. Adjustment easily and quickly made;
operates same as universal chuck. Provision for attaching
special jaws.

Roller Feed. In case near back of chuck. Easily and quickly
adjusted and operated. Graduations on disk facilitate
setting feed to required size of stock. Feeds any length
within capacity of machine. All parts most subject to wear
are hardened and protected from dirt and injury. Chuck
and roller feed operated simultaneously by one lever at
front of head-stock.

Centering Device. Keeps stock in line with spindle; insures
firm support. Can be securely clamped after setting.

Turret. Automatically clamped; 8 holes, 1 3·4" diameter.
Distance, centre of holes to top of slide, 3"; greatest distance
I.>etweeri tmret and front of Chuck, 19 3·4". Stock to 1 1-2"
diameter can be fed through turret. Special stop can he
furnished if desired. Has gibs for vertical and transverse
adjustments to compensate for wear. Independent stop for
each hole in turret facilitates setting machine. Turret slide
bed bas positive abutment.

Feed of Turret Slide. Automatic. 8 changes for each spindle
speed in geometrical progression, from .003" to .034" per
revolution of spindle. Changes obtained by lever on front
of head without stopping spindle.

Swing. Over hed, 15 1.4"; over cross slide, 7 3·4". Length
that can be turned, 8".

Cross Slide. Adjustable stops for front and back tools. Dials
read to .0005" to show setting. '1.'001 posts open on side
toward chuck; have fine adjustment for tools.

Tank Table. Large reservoir for coUecting strained oil.
Counter-shaft. 3 frlctiou pulleys, 14" diameter. 4" belts.

Speeds: direct, 157 and 333 rev. per minute; I'everse, 333.
Floor Space. Parallel to spindle, 90". At ri~ht angles, 30".
Weights. Net, about2450lbs.; ready for shIpment, domestic,

ahout 2900 lbs.; foreie:n, about 3200 Ibs. Dimensions for
shipment, 75"x 31/1x 30il' and 95"x 32/1 x 22"a Space occupied,
about 40cubic feet; about 39 cubic feet.

Eljuipment. Pump and piping, chuck, wrenches and every.
thing else shown In cut, together with overhead works.

Price. F .o.h. Providence, R. J. $
Longitudinal lIand Feed for Cross Slide for adjustment
purposes, $ extra.
Automatic Transverse Feed for Cross Slide, $ extra.
Tools and Attachments, pages 236 to 275.



206

No.6

1 1-2 in. x 10 in.

WIRE FEED SCREW MACHINE.

Roller Feed.

Patented Jan. 6, 1903; June 6,1905;
Feb. 12, ]907.

This machine has a hole 2 1-16" in diameter

through spindle and turns any length to 10".

•
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No. 6 1 1-2 in. x 10 in.
WIRE FEED SCREW MACHINE.

Roller Feed.
Spindle. Of crucible steel. Bearings hardened, ground and

lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. Thrust taken at rcar end
of spindle; bearing parts of bardened steel and phosphor
bronze. End threaded, 3" diameter, 3 1.2, U.S.S., R.IL
Hole through, 2 1·16" diameter.

Drive. Cone,3 steps, largest 11" diameter. 3" belt. Friction
back gears operated by lever without stopping machine.
12 ch.m{\"es of spindle speed direct, 30 to 450 revolutions per
minute 1D geometrical progression; 6 reverse, 63 to 450.

Chuck. Automatic and adjustable. Takes all sizes of stock
from 1.2" to 2" diameter: 11-2" to 2" ordinary duty; 1-2" to
1 1·2" heavy duty. Takes round, square or hexa~onalstock.
Automatically compensates for ordinary variatIOns in size
of stock. Adjustmeuts easily aud quickly made; adjusts
same as universal chuck. Provision for attaching special
jaws. A collet chuck can be furnished as an extra.

Roiler Feed. In cnse near back of chuck. Graduations on disk
facilitate setting feed to required size of stock. l<'eeds any
length within capacity of machine. All parts most subject
to wear hardened, protected from dirt and Injury. Chuck
and feed operated simultaneously by one lever at front.

Centering Guide. Keeps stock In line with spindle; insures1irm
support. Can be securely clamped In position after setting.

Turret. 7 holes, 2" diameter. Automatically clamp-ed. Dis·
tance from centre of holes to top of slider 3 6·8' ; greatest
distance between turret and front of ChUCK, 26". Flat sur·
faces for clamping special tools. Has gibs for vertical and
transverse adjustments to compensate for wear. Each hole
in turret has independent stop with screw adjustment.
Turret slide bed has positive abutment.

Feed of Turret Slide. Automatic. 8 changes for each spindle
speed, in geometrical progression, .003" to .034" per revolu·
tion of spllldie. Changes obtained by lever on front of
head without stopping spindle.

Swing. O>cr bed, 18"; over cross slide, 8 3·4". Length that
can be turned, 10".

Cross Slide. Adjustable stops for front and back tools. Dials
read to .0005" to show setting. Tool posts open on side
toward chuck; have fine adjustment for tools.

Tank Table. Large reservoir for collecting strained oil.
Counter-shaft. 3 friction pulleys, 14" <liameter. 4" belts.

Speeds: direet,131and275rev. per minute; reverse, 275.
'l>loor Space. Parallel to spindle,104"; at right angles, 32".
Weights. Net, about 3000 Ibs.; ready for shipment domestic,

about 3600 Ibs.; foreign, about 3890 Ibs, Dimensions for
shipment, 83" x 31" x 34" and 91" x 31" x 33". Space occupied,
about 51 cubic feet; about 54 cubic feet.

Equipment. Pump and piping, chuck, wrencbes and every·
thing else shown in cut, together with overhead works.

Price. F.o. b. Providence. R. I. $
Longitudinal Hand Feed for Cross Slide for adjustment
purposes, $ extra.
Automatic Transverse Feed for Cross Slide, $ extra.
Vollet Chuck, $ extra.
Tools and Attachments, pages 236 to 2.5.
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No. 00
5-16 in. x 1 1-4 in.

AUTOMATIC SCREW MACHINE.
Patented April 11, 1899; April 4, 1005.

This machine has a hole 5-1G" in diameter

through largest feeding finger and turns any length

to 1 1-4" and any length to 2" can be fed.
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No. 00
5-16 in. x 1 1-4 in.

AUTOMATIC SCREW MACHINE.
Spindle. Of nickel steel. Bearings hardened, /lTound and

lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. 'fhrust t"ken at rear end
of spindle; bearing parts of hardened steel and phosphor
bronze.

Drive. 2 friction clutch pulleys, 4" diameter. 1 1-4" belts.
Busbed with steel. Roller bearings. 12 cbanges of spindle
speed in geometrical progression, 420 to U()O revolutions per
lninute.

Hole. 'l'hrough largest feeding .tingel', 5-16" diameter; through
feed tube, 21-64". A feed tube for brass or other light work
to 3·8" diameter can be furnis-hed as nn extra.

Collets. Easily changed. Adjusted by nuts at rear end of
spindle.

Turret. 6 holes, 5-S" diameter. Revolves vertlcaIly on side
of tnrret slide. Greatest distance, front of cbuck to tmTet,
3"; least, 1 5.811

• Tools turn any length to 1 1·4".
Movements. Indexing of turret, operation of cbuck, feeding

of stock, and reversal of spindle, controlled by adjust,able
do!>s, easy of access and quickly adjusted. Feed of turret
sline and cross slides controlled by cams, made from steel
disks, cheaply formed and easily adjusted. Return and
cbange movements extremely rapid.

Feeding Mechanism. Extremely rapid. Feeds any length to
2"; using 1 hole in turret to receive stock, 4". Can be stopped
independent of spinelle. Adjustment fine and readily made.
Scale on feed slide, gradnated to 32nds of an inch or to
millimetres, facilitates setting machine.

Cross Slide Tools. On se,r.arate slides. Can be operated
together or separately. Tool posts have fine adjustment.
TmTet slide and cross slide tools may be operated by hand.

Automatic Stop. For feeding mechanism; operates when
stocll: is exhausted. Leaves chuck open.

Change Gears. Provide for making from 40 to 1200 pieces per
hour.

Counter-shaft. 1 pair of tight and loo.e pulleys, S" diameter.
3" belt. Speerl: 41i0 revolutions per minute.

Floor Space. Right angles to spindle, 22". Parallel to spin.
dIe, 40".

Weights. Net, about 1050 Ibs.; ready for shipment, domestic,
about 1300 Ibs.; foreign, about 1370 Ibs. Dimen"ions for
shipment, 44" x 20" X 2:)/1 and 74" x 26" x 20'1. Space occupied,
about 13 cubic feet; about 22 cubic feet.

EqUIpment. Pump and piping,Ii-16" spring collet and feeding
finger, set of cam blanks, change gears, 2 wire stands and
everything else shown in cut, together with overhead
works. Instructions and diagrams for laying out carns sent
with each machine.

Price. F.o.b. Providence, R. I. $
Tools and Attachments, pages 236 to 275.
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No. OOG
5-16 in. x 1 1-4 in.

AUTOMATIC SCREW MACHINE.

Constant Speed Drive.

Patented April 11,1899; April 4, 1905; Jniy 11,1911.

This machine has a hole 5-16" in diameter

throngh large8t feeding finger and turns any length

to 1 1-4" and any length to 2" can be fed.
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No.OOG
5-16 in. x 1 1-4 in.

AUTOMATIC SCREW MACHINE.
Spindle. Of nickel steel. Bearings hardened, ground and

lapped. Phosphor bronze boxes. Front box provided with
means of compensation for wear. Thrnst taken at rear end
of spindle; bearing' parts of hardened steel and phosphor
brouze.

Drive. 1 friction clutch pulley, 8" diameter. 21-2" belt. Runs
at constant speed 3iiO revolutions per minnte. 15 changes of
S\)lndle speed, In geometrical progression, 260 to 'M2j) rev
o utions per minute. Chanl\"es made by the adjustmeut of
change gears and automatically operated friction clutch.
2 speeds in each setting automatically obtained in a I'atio of
about 2 1-2: 1.

Hole. Through largest feedlngfing-er, 5·16" diameter; through
feed tube, 21-64". A feed tube for brass or other lighl work
to 3-8" diameter can be furnished as an extra.

Collets. Easily changed. Adjusted by nuts at rear end of
spindle.

Turret. 6 holes, 5-8" diameter. Revolves vertically on side
of turret slide. Greatest distance, front of chuck to turret,
3"; least, 1 5-8". Tools turn any length to 1 1-4".

Movements. Indexing of turret, operation of chuck, feeding
of stock, and reversal of spindle, controlled by adjustable
dogs, easy of access and quickly adjusted. Feed of turret
slide and cross slides controlled by cams, made from steel
disks, cheaply formed and easily adjusted. Return and
change movements extremely rapid.

Feeding Mechanism. Extremely rapid. Feeds any length
to 2"; using 1 hole in turret to receive stock,4". Can be
stopped independent of spindle. Adjustment line and easily
made. Scale on feed slide, graduated to 32ds of an inch
or to millimetres, facilitates setting machine.

Cross Slide Tools. On separate slides. Can be operated
together or separately. Tool lwsts have fine adjustment.
Turret slide and cross slide too s may be operated by hand.

Automatic Stop. ]'01' feeding mechanism; operates when
stock is exhausted. Leaves chuck open.

Change Gears. Provide for making from 40 to 1200 pieces
per hour.

Floor Space. Right angles to spindle, 23". Parallel to spin
dle, 49//.

Weights. Net, about 1350 lbs.; ready for shipment, domestic,
about 1700 Ibs.; foreilm, about 1';00 lbs. Dimensions for
shipment, «/Ix 20"x 23" and 53"x 27"x 45". Space occupied,
about 12 cubic feet; about 37 cubic feet.

Equipment. Pnmp and piping, 5-16" spring collet and feedin~

linger, set of cam blanks, change gears, 2 wire stands ana
everything else shown in cut. Instructions and diagrams
for laying out cams sent with each machine.

Price. F.o.b. Providence, R.1. $
Counter-shaft, $ extra.
Equipped with motor, price on application.
Tools and Attachments, pages 236 to 275.
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No. 0
1-2 in. x 2 in.

AUTOMATIC SCREW MACHINE.
Patented April 11, IS99; April 4, Dee. 12, 1905.

This machine bas a hole 1-2" ill diameter through
largest feeding finger and turns any length to
2" and any length to 3" can be fed.
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No. 0
1-2 in. x 2 in.

AUTOMATIC SCREW MACHINE.
Spindle. Of nickel steel. Bearings hardened, ground and

lapped. Phosphor hronze hoxes. Foront box provided
with means of compensation for wear. Thrnst taken at rear
end of spindle; bearing parts of hardeneu steel and
phosphor bronze.

Drive. 2 friction clnteh pulleys, 6" diameter. 2" belts.
Hnshed with steel. Roller bearings. 12 changes of spindle
speed in geometrical progression, ~OO to ISOO revolutions per
minute. 2 speeds in each setting automatically obtained in
ratio of 2: 1.

Hole. Through largest feeding finger,I-2" diameter; through
feed tube, 17-32". A feed tube for brass or other light work
to 5-S" diameter can be furnisbed as au extra.

Collets. Easily changed. Adjusted by nuts at rear end of
spindle.

Turret. 6 holes, 3·4" diameter. Revolves vertically on side
of turret slide. Greatest distance, front of chuck to turret,
51-8"; least, 2 1-4". Tools turn any length to 2".

Movements. Indexing of turret, operation of chuck, feeding
of stock and reversal of spindle controlled by adjustable
dogs, easy of access and quickly adjusted. Feed of cross
slides anu turret slide controlled by cams, made from steel
disks, cbeaply formed and easily adjnsted. Return and
clln.nge movements extremely rapId.

Feeding Mechanism. Extremely rapid. Feeds any length to
3"; using 1 hole in tnrret to receive stock,6". Can be stopped
independent of spindle. Adjustment fine and easily made.
Scale on feed slide, graduated to 32ds of an inch or to milli·
metres, facilitates setting machine.

Cross-Slide Tools. On sepamle slides. Can be operated
together or separately. Tool posts have fine adjustment.
Turret slide and cross slide tools may be operated by hand.

Automatic Stop. For feeding mechanism; operates when
stock is exhausted. Leaves chuck open.

Change Gears. Provide for making from 10 to 720 pieces per
hour.

Counter-shaft. 2 friction, 2 loose pnlleys, 10" diameter.
3 1-4" belts. Speeds: 170 and 377 revolutions per minute.

Floor Space. Right angles to spindle, 23". Parallel to spin
die, 5111

•

Weights. Net, about 1630 Ibs.; ready for Shipment, domestic,
about 2110 Ibs.; foreilm, about 2150 Ihs. Dimensions for
shipment, 53"x25"x2i" and 81"x 27"x25". Space occupied,
about 21 cubic feet; about 32 cubic feet.

Equipment. Pump and piping, 1·2" spring collet and feedinl\'
finger, set of cam blanks, change gears, 2 wire stands and
everything else shown in cut, together with overhead works.

l Instructions and diagrams for laying out cams sent with
each machine.

Price. F.o.b. Providence, R. I. $
Tools and Attachments, pages 236 to 275.


