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DEDICATION

Dedicated to the men and women, past and present, of the now almost defunct American machine tool industry. Often working under very difficult conditions, they made the tools that made the machines that made the United States the envy of the industrial world.
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INTRODUCTION

Continuing the pattern set by the previous two machine tool studies, AMERICAN LATHE BUILDERS 1810–1910 and AMERICAN PLANER, SHAPER & SLOTTER BUILDERS 1830–1910, this book is not meant to be a history of the milling machine. It is meant to bring to light the pioneer builders of American milling machines and to illustrate, as far as possible, their products. Many of the builders listed are well known, and only a very few are still operating; others are obscure, and some are known only from a single advertisement placed in a contemporary magazine.

Information and illustrations have been gleaned from such sources as city directories, records of sales to the U.S. government, comtemporary publications including AMERICAN ARTISAN, AMERICAN MACHINIST,AMERICAN MANUFACTURER, ENGINEERING, IRON AGE, MACHINERY, MECHANICS and SCIENTIFICAMERICAN magazines, and a large number of catalogs issued by milling machine builders and dealers.

To put the entries into context, perhaps we need to start with short, late 19th century, definitions of milling machines and milling processes; the identification of the parts of a common type of milling machine; and some illustrations of milling machine operations:




DEFINITIONS

ANGLE MILLING—the machining of a surface at some other than a right angle to the axis of the milling cutter.

BENCH MILLING MACHINE—a small milling machine designed to be mounted on a bench and therefore of limited height and weight. Such machines are usually hand fed.

CONTINUOUS MILLING MACHINE—a milling machine designed to feed a continuous supply of workpieces into the cutters via a rotating plate, or dial, which can be loaded and unloaded while the machine is in operation.

DIE MILLING MACHINE—a form of vertical milling machine designed for cutting cavities in dies used in metal forming operations. Also called DIE-SINKING MACHINES.

DUPLEX MILLING MACHINE—a form of horizontal milling machine fitted with two, separately adjustable, milling spindle heads, usually mounted opposed at 180 degrees.

EDGING MACHINE—see PROFILIER

FACE MILLING—see SIDE MILLING

FORM MILLING—the machining of a special cross-section generally composed of straight lines and curves, or wholly of curves, with a milling cutter shaped to the desired form.

GROOVING—the cutting of grooves, or slots that may have any profile and follow a straight, helical, or irregular path.

HAND MILLING MACHINE—so named because the table or cutter is fed by hand. A typical design is arranged so that the table can be fed lengthwise by a hand lever. The spindle head or knee also has a vertical lever feed. Such machines are usually of small size and short travels.

KEYWAY MILLING MACHINE—a milling machine designed to cut keyways or slots, usually in shafts.

KNEE-TYPE MILLING MACHINE—a design with a vertical column which supports the cutter spindle and has on the face an adjustable knee on which the work table is mounted. Knee movement forms the vertical axis of motion.

LINCOLN MILLING MACHINE—named after George S. Lincoln, proprietor of the Phoenix Iron Works where the machine was developed about 1855. Machines of this type are intended for machining large numbers of duplicate parts and are not adapted to a great variety of milling operations. The work table, instead of being carried by an adjustable knee, is mounted on the solid bed of the machine and the outer arbor support is attached directly to the bed. Such machines came to be called MANUFACTURING MILLING MACHINES during the first two decades of the 20th century.

MANUFACTURING MILLING MACHINE—see LINCOLN MILLING MACHINE.

MILLING—the process of removing metal by a cutting tool that is rotated about its own axis and has one or more cutting edges that are successively brought against the work.

MULTISPINDLE MILLING MACHINE—machine fitted with two or more spindles that carry the cutting tools. Each spindle is usually made to be independently adjustable in relation to the work. In most such machines, the work can be moved in a straight line in one direction only.

PLAIN MILLING MACHINE—used for machining surfaces that require the motion of the work to be in a straight line during the cutting operation. They are arranged so that the work can be fed to the cutting tool, or vice versa, and also in two horizontal directions at right angles to each other. The axis of rotation of the cutter is usually horizontal.

PLANE MILLING—the machining of plain, flat, horizontal surfaces by means of cylindrical milling cutters whose length is usually much greater than their diameters. Also called SURFACE MILLING.

PLANER TYPE MILLING MACHINE—a machine with a cross rail on which is mounted one or more milling heads. Cuts are usually taken in one axis only as the table is moved under the spindle(s). Also called a SLABBING MILLER or PLANO-MILLING MACHINE.

PLANO-MILLING MACHINE—see PLANER TYPE MILLING MACHINE.

PROFILER—a form of milling machine designed for the machining of vertical edges of workpieces of irregular contour, generally done with an end mill mounted in a vertical spindle. The exact cutter path is usually determined by a templet or profile attached to the workpiece or the fixture supporting it. Also called EDGING MACHINE.

ROUTING—a milling operation in which the work is presented to the cutter and then guided by hand.

SIDE MILLING—the machining of vertical surfaces, or surfaces at right angles to the axis of the milling cutter. Also called FACE MILLING.

SLABBING MILLER—see PLANER TYPE MILLING MACHINE

SURFACE MILLING—see PLANE MILLING

THREAD MILLING MACHINE—a machine which appears to be a cross between a lathe and a milling machine. It was designed to cut threads with rotating milling cutters rather than the usual single-point tool used with lathes. Much of the development occurred during World War I when thread milling was found to be best for production of artillery shells.

UNIVERSAL MILLING MACHINE—so named because the numerous attachments furnished with them adapt these machines to a very wide range of work. The axis of rotation of the cutting tool is usually horizontal; the work can be fed to the cutting tool in a vertical direction, and also in two horizontal directions; the angle between the latter can be changed within the limits imposed by the design of the machine. By means of special devices the work can be rotated at the same time that it is moved longitudinally in a horizontal direction. This adapts the machine for the production of helical and spiral work. One of the few machine tool types developed in the United States, it was invented by Joseph R. Brown in 1861–1862.

VERTICAL MILLING MACHINE—a machine in which the axis of rotation of the cutting tool is vertical. In some cases the machine is arranged so that the work can be revolved in a horizontal plane for the purpose of finishing circular surfaces.

WORM MILLING MACHINE—a form of thread milling machine designed for cutting worm gears.





IDENTIFICATION OF MILLING MACHINE PARTS
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	A—machine column, also called frame or standard

	B—spindle

	C—cone pulley

	D—back gear

	E—rear back gear

	F—overarm

	G—knee which supports the table and saddle

	H—clamp bed or top of the knee to which the rotating saddle of a universal milling machine is clamped.

	I—cross-feed screw

	J—elevating screw

	K—shaft to transmit crank motion to elevating screw

	L—hand crank

	M—saddle

	N—table

	O—table feed screw

	P—index head, also called dividing head

	Q—tailstock for index head

	R—raising block

	S—milling vise

	T—steady rest to support workpiece on the table

	U—oil tank for cutting fluid







MILLING MACHINE OPERATIONS

These illustrations show common milling machine operations as practiced at the turn of the 20th century. Little, if anything, would be changed if we were to do the same operations on any of today’s manual machines.
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ADAMS CO., Dubuque, IA

Formed in 1892 when Eugene Adams (1860–1952) and his brother Herbert Adams (1863–1945) bought and reorganized the Roberts & Langworth Iron Works. Eugene served as president; Herbert as secretary and treasurer. In 1896 Adams introduced a milling attachment for planers, patented January 4, 1898, by F.O. Farwell. The attachment could be mounted as a horizontal spindle (Fig.1) or vertical spindle (Fig.2). Adams advised customers “do not plane surfaces that should be milled, or mill surfaces that should be planed.” The attachment was made for 25 years or more. In 1907, the company introduced the FARWELL quick change miller (Fig.3). A hand feed machine, it was equipped with a quill for 2½" in/out motion and the 12" vertical motion was in the spindle head rather than a knee. It claimed the machine was more rigid than a conventional knee type milling machine, but a strong case could be made for the opposite.


[image: Fig. 1. Horizontal Spindle Fig. 2. Vertical Spindle.]
Fig. 1. Horizontal Spindle.

Fig. 2. Vertical Spindle.

MILLING ATTACHMENT TO PLANER.
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Fig.3







ADT & SON, JOHN, New Haven, CT

Builder of machinery for hardware manufacturers. Included was a butt milling machine, shown left, made for bench mounting. Note the dead weight used to power the feed.
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AL-ED MFG. CO., Dayton, OH

Formed in 1910 to make bench milling machines. Very short lived, the company changed its name to the EXCELSIOR MACHINE TOOL CO. later in 1910.





AMERICAN GEAR CO., Yonkers, NY

Formed in 1886, the company made a variety of machine tools, including milling machines and lathes. No illustrations of its products have been located.





AMERICAN MACHINE TOOL CO., Hackettstown, NJ

Formed in 1915 to help meet the overwhelming demand for machine tools for European companies, and later for U.S. makers, who had contracts for European and American military material. 1915 production included Lincoln milling machines, right, made in No. 1 size weighing 2,000 pounds and No.2 size weighing 2,775 pounds. Milling machine production probably ceased soon after 1918.
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AMERICAN MACHINE WORKS, Springfield, MA

Maker of milling machines for Civil War gun makers.





AMERICAN MILLING MACHINE CO., Cincinnati, OH

Formed in 1913 to build a line of milling machines that, by 1920, included a No. 1½ plain (Fig.1) and No. 1½ universal (Fig.2) models along with a vertical milling attachment (Fig.3) that fit either style.


[image: FIG. 1. AMERICAN NO. 1½ PLAIN BACK-GEARED MILLING MACHINE]
FIG. 1. AMERICAN NO. 1½ PLAIN BACK-GEARED MILLING MACHINE




[image: FIG. 2. AMERICAN NO. 1½ UNIVERSAL BACK-GEARED MILLING MACHINE]
FIG. 2. AMERICAN NO. 1½ UNIVERSAL BACK-GEARED MILLING MACHINE




[image: FIG. 3. AMERICAN VERTICAL MILLING ATTACHMENT]
FIG. 3. AMERICAN VERTICAL MILLING ATTACHMENT







AMERICAN MILLING MACHINE CO., Ludlow, KY

Absorbed in 1917 by the UNITED STATES MACHINE TOOL CO. which continued production of their products. See U.S. Machine Tool Co. entry for illustrations of the machines.
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AMERICAN TOOL & MACHINE CO., Boston, MA

Formed in 1864 as the successor to the G.H. Fox & Co., the firm was best known for production of brassworkers’ lathes. By 1893, the firm offered valve milling machines in two sizes, the larger of which, with 9" between centers, is shown at right. The company continued operations into the 1920s.





AMERICAN TOOL WORKS CO., Cincinnati, OH


Formed in 1898 by Franklin Alter (1831–1916), Albert B. Voorheis and Charles Davis (1853–1903) as a reorganization of the DAVIS & EGAN MACHINE TOOL CO. Capital was $1,000,000. The new firm continued production of Davis & Egan designs, including engine lathes, milling machines, drilling machines, shapers and planers. Milling machine production appears to have ended soon after 1900.





AMERICAN WATCH TOOL CO., Waltham, MA

A partnership of Ambrose Webster (1832–1894) and John E. Whitcomb formed in 1876 as a reorganization of Ballou & Whitcomb. The firm specialized in small machinery for the Waltham watch making industry and operated until 1918 when it was merged into the Wade-American Tool Co. Production in 1890 included the No.2 bench milling machine configured in several styles; as a dividing engine (Figs.1 & 2); a vertical swivel, vertical quill (Fig.3); vertical swivel, horizontal quill (Fig.4); bed slide with quill (Fig.5); and a horizontal swivel (Fig.6). A profiling machine (Fig.7) for pieces up to 2" square was also offered.
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Fig.1
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Fig.2
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Fig.3
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Fig.4
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Fig.5
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Fig.6
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Fig.7







AMES CO., B.C., Waltham, MA

Formed by Bliss C. Ames (1867–1948) when the partnership of Alcorn & Ames was dissolved in 1901. Ames continued to make a line of small bench lathes and, by 1905, had added small milling machines. The bench millers, shown at right, were offered with dividing heads and made in one size only; 12" table travel, 3" cross travel and 7½" vertical travel. All machine production ceased in 1946.
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AMES MFG. CO., Chicopee Falls, MA


[image: Fig.1)]
Fig.1)
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Fig.2



Founded in 1834 by James T. Ames (1810–1883) and his brother Nathan P. Ames, Jr. (1803–1847) to make cotton machinery and machine tools. Ames was one of the first machine tool builders to make and market a standard line of machine tools. Milling machine production began about 1850 with the introduction of the MacFarland milling machine (Fig.1) designed by Jacob Cory MacFarland who worked at Ames from 1845 to 1858. The machine appears to be an improvement on the Howe miller made by ROBBINS & LAWRENCE. Vertical milling machines (Fig.2) were offered c1860–1870 and were furnished with a lever spindle feed for use as a die sinker. From the 1850s through 1865 Ames was an important supplier of machine tools to the Springfield Armory. At the end of the Civil War, however, firearms, swords, sewing machines, etc. became important products. Machine tool production began to taper off and ceased soon after 1890. The firm was closed in 1898.





ATLAS MACHINE CO., Providence, RI

Maker in 1904 of milling machine vises made in tool maker’s style (Fig.1) and as a plain swivel vise (Fig.2).


[image: Fig.1.—Tool Maker’s Vise.]
Fig. 1.—Tool Maker’s Vise.




[image: Fig.2.—Plain Swivel Vise]
Fig. 2.—Plain Swivel Vise.







AURORA TOOL WORKS, Aurora, IN

Founded in 1889 by Alex B. Pattison. The firm specialized in upright and radial drilling machines but entered the milling machine market in 1902 with a line of plain millers. Milling machine production appears to have been short lived, ceasing by 1907. In 1925, the firm was bought by the Oesterlein Machine Co. which continued to operate it as a division for a short time.
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BARKER & CO., WILLIAM, Cincinnati, OH

Formed in 1886 by William Barker (1853–1915) after selling his share of LODGE, BARKER AURORA TOOL & CO. Barker served as president until his death in 1915. His three sons then continued the business, probably through World War I. The firm made a variety of small machines for the valve industry including valve milling machines (see left) and cutting off machines offered in 1886. Machine tool production appears to have ceased about 1900. Barker was also a partner in BARKER & CHARD MACHINE TOOL CO. from 1897 to 1901.
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BEAMAN & SMITH CO., Providence, RI

Formed in 1886 as a partnership of Elmer A. Beaman (1846–1921) and George H. Smith, both of whom had been working at the BROWN & SHARPE MFG. CO. Milling machines were the primary product but the firm also made a variety of lathes c1890–1891. Beaman served as treasurer and general manager until his death in 1921. Production centered around heavy duty milling machines that, in 1890, included a vertical spindle machine with 8’ × 2’ table (Fig.1), weighing 10,000 pounds; and a horizontal spindle machine (Fig.2) with a table 14" wide and 6’ or 8’ long; heavy Standard knee and ram type mills (Fig.3) with 72’ × 14" table, weighing 8,000 pounds; and Standard milling machines (Fig.4) with an odd 25" × 32" vertical table,” with the same ram and knee motion as the heavy Standard, but weighing only 5,500 pounds.
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Fig.1
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Fig.2
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Fig.3
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Fig.4



1890 production also included a portable locomotive port milling machine (Fig.5) with 20" × 20" travel, later made by PEDRICK & AYER. By 1892, the firm offered Duplex milling machines in No.1 (Fig.6) size with a 40" × 27" table and no vertical travel; and No.2 (Fig.7) size with 54" × 14" table and 48" vertical travel in the knee.
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Fig.5
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Fig.6
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Fig.7
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Fig.8
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Fig.10



1895 production included four-spindle milling machines (Fig.8) with two vertical and two horizontal spindles; and two-spindle milling machines (Fig.9) weighing 8,000 pounds.



[image: Fig.11]
Fig.11
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Fig.12
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Fig.13
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Fig.14
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Fig.15
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Fig.16
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Fig.17
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Fig.18
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Fig.19
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Heavy manufacturer’s milling machines (Fig.10) were introduced in 1897, followed by duplex mills (Fig.11) weighing 20,000 pounds in 1898, and combination horizontal and vertical spindle mills (Fig.12) in 1899.

1901 production included No. 1 vertical, two-spindle milling machines (Fig.13) weighing 18,000 pounds; No.2 vertical, two-spindle milling machines (Fig.14) weighing 20,000 (Fig.15) weighing 18,000 pounds; No. 1 four-spindle milling machines (Fig.16) weighing 5,300 pounds; No.2 four-spindle milling machines (Fig.17) weighing 15,000 pounds; and No.2 horizontal spindle milling machines (Fig.18) weighing 14,000 pounds. A true duplex milling machine (Fig.19) with two separate heads and tables, was offered in 1903; and an updated four- spindle miller (Fig.20) in 1912. Boring and drilling machines, which had been made since about 1890, became the larger part of their business by World War I; milling machine production appears to have lessened from that point. Operation continued until 1927 when the company was absorbed by Manning, Maxwell & Moore.
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