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1o wll whom Tt may concers:

Be it known that I, FRANK A. BURNHAM, a
citizen of the United States, residing at Cleve-
land,in the county of Cuyahoga and State of

5 Ohlo, have invented certain new and useful
Improvements in Milling-Machines; and I do
declare that the following isa full, clear, and
exact deseription of theinvention, which will
enable others skilled in the art to which it

1o appertains to make and use the same.
- My invention relates to improvements in
milling-machines; and theinvention consists
In the construction of certain novel and origi-
nal attachmentsand in combinations of parts,
15 all substantially as shown and described, and
particularly pointed out in the claims.

In the accompanying drawings, Figure 1 is
an elevation of that portion of a completeand
well-known style of machine in which mv in-

20 vention 1s more particularly located and emn-
bodying my improvements. Fig. 2, Sheet 2,
18 a sectional elevation of the portion of the
machine shown in Fig. 1 and on line 2 2 of
sald Fig. 1. Hig. 3, Sheet 1, is a plain eleva-

25 tion, enlarged, of a milling-shaft and its at-
tached parts, one end and the tool thereon be-
ing sectioned to show the way of attaching the
tool. FKig. 4,Sheet 2,isa plan viewof asquare
piece of work and of ashaft and set of milling-

30 tools therein as they appear when at work.

A in the drawings represents a portion of |

a common form of milling-machine known
more especially as the ‘“‘universal” miiling-
machine, and B is an arm thereon which is

35 adjustable to extend a greater or less distance
out from the frame of the machine over the
work, according to the size of the work to be
done and other conditions, as will appear far-
ther along.

40 U 1s the cutter or milling-tool shaft, and it
will be especially noticed that only a single
milling - shaft is used, and D the drive or
power shaft therefor, having any suitable
power connections—in this instance a gear-

45 wheeld. These two shafts are parallel toeach

other andtothe arm B above and aresuspend-

ed one over the other from said arm by lon-
gitudinally split, divided, or sectional hang-
ers or brackets K. Said hangers or the sec-
50 tions thereof are connected by a series of bolts
2, here and there, and are clamped at their

equilvalent conuection may be used.

| top to the arm B, while they also form bear-

ings for said hangers. They may be sepa-
rately adjusted on arm B, and the said arm
itself 1s held adjustable in clamped supports 5z
on the main frame. For all ordinary work
there is abundant room within the lengths of

- arm B and shaft D, as herein shown; but the

miiling-shatt is designed to be replaced or

substituted by another with each change in 60

the size of work. Hence said shaft has the
tools or cutters If secured thereon practically

as fixed members, except as they may be re-
moved for sharpening or the like, and as the
work of said tool is largely endwise as to the 65
shaft they have a milling or cutting outer
face, as well as a cutting-periphery and abut
against a flange ¢ on their shaft, which gives
them the required strength and fixedness of
backing. Then to attach them to the shaft 7yo
I use a disk or plate ¢’ outside, which sits in

a recess in the face of the tool and is fastened

by a screw ¢* penetrating the end of shaft C.
Both cutters or tools are secured in the same
way and the disks ¢’ are retired within the 7g
cutting outer surface.

The shaft C also carries a permanent gear-
wheel C', and the complete equipment of this
shaft as an interchangeable member is the
sald gear and the milling-cutters K, and there 8o
1$ no exchange made for a larger or a smaller
plece of work withount bodily replacing shaft
C with its attached parts. |

For several reasons I regard this as a very
important feature of the invention practi- 8
cally, and hence the hangers K are split or
formed in sections and separately bolted to-
gether and clamped on arm B to facilitate the
removal of said shaft. When the shaft Cis
to be removed, the hangers are simply un- go
screwed and 1t is free. The shaft D carries
a gear D', which meshes with gear ¢/ and im-
parts power to the milling-shaft. Thisorits

One application of the milling-tools thus gg
arranged and operated is shown in Fig. 4,
where a square frame G is illustrated having
the sald tools in actual working position on
1ts inside. The frame G need notnecessarily

be square and may have either two or four
sides or edges to be milled, according to what
 the work is, and thesides milled may be longer
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as are round or circular.
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or shorter than the other sides or ends, as the
- case may be..
presumed to be a substantial agreement be-
tween the width of the work and the length
of shaft C and its tools, so that the tools wﬂl -‘

To start the cutting, there is

take only the usual amount of land and no
more. Of course there are prevailing and
well-known sizes generally of the work to
which the cutter mechanism is built and ad-
justed, and a fine adjustment on the spot is
effected by the use of paper or other sheets
g, introduced between ilanges ¢ and cutters

F, Fig. 3. If some of these are placed in origi-

nal]y, they may be decreased, if necessary, or
increased, as may be requwed

Any ‘aulmhle support may be used for the
work (& to be milled. Inthisinstancelshow
a platen or table H as its immediate support
and which should be equipped with suitable

‘means to hold the work, consistingin this case
of a squale metal flame, Fig. 4. "The upper

table H 1s adapted. to be moved on the sup-
port J next beneath, Fig. 1,1in which it iscon-
fined by dovetail bearings or channels, and

sald support or frame J is itself movable at

right angles to table H on the vertically-mov-
able bed or table L., which latter table trav-

els up and down in vertical guideways M. |

Any suitable construction of these parts and
of means to provide each and all with the
requisite feed or lift may be adopted. Hence
I do not deem it necessary to show more than
18 here shown, and especially since these ta-
bles are not really my invention and only ap-
pear here to ShOW working relations of the
parts.

At the outer end- of arm B, I show an ad-
ditional support or carrier N for the outer
end of shaft D. This may beadvantageously
used especially with the longer shafts. I1tis
of course understood that only square open-
ings in any size of the work ( are designed
to be milled by this machine and not such
It will be noticed

that though the suspendersor hangers E and
shaft C be taken down the shaft D will still
be held in place by its end supports.

Among the material advantages to be noted
for a smﬂ'le shaft with the cutters on its ends

is the fact that the two eutters thus WO]L

against each other and prevent racking and
_str'a,mmﬂ" of theirsupports as would una,vmd-

ably occur if they had separate supports.
This enables absolutely true and uniform

work to be done, and in myexperience isthe

only practical way of U‘etblnﬂ‘ ‘these results
all the time.

Milling two sides of the work at the same-

t1me_w1th cutters arranged and operated as
desceribed decreases the time and labor of
working to one-half when compared with a
single mlllmﬂ‘-cutter
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Then again where

duphcate pieces of work are turned outin

quantities a uniformity of size of the finished

| product is obtained in less time a,nd with the

most acceurate results. .
What I claim 18—
1. In a milling- machlne the m(:un frame

and an d,d,}usta,ble arm e*{‘rendmﬂ* therefrom
and free at its outer end, a set of hangers re-
movably fixed on said arm, the drive-shaft
beneath said arm separately supported and;
a drive-gear thereon, and the milling-shaft
‘supported in said hangers and having a gear

meshing with said drlve gear subsl:&ntmlly as
deserlbed |
2. The main frame a,nd an adjustable arm

projecting therefrotn, a set of sectional hang-

ers clamped by bOltb on said arm, a dnve-
shaft and a single milling-shatt supported in
sald hangers'and opel*atively connected to-
gether, and milling-cutters on the ends of

said milling-shaft, substantiaily as described.

3. The main frame and a free arm sup-
ported thereon, a milling-shaft and a drive-
shaft thereforand qeetlonal hangers support-

1ng sald shatts one above the other from sald

arm and a separate support for the outer end

of the drive-shaft engaged on said arm,where-

by the milling-shaft may be taken down and
the drive-shaft will be held in place substan-
tially as described.

Witness my hand to the foretromfr bpemﬁ-

cation this 24th day of April, 1900,

FRANK A. BURNHAM
Witnesse's: |
H. E. MUDRA,
R. B. IVIOSER |
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