


Why Milwaukee Millers Are Built
Exactly as They Are

Kearney & Trecker Company build nothing whatsoever
except milling machines and aim to make these machines
as good as such machines may be made by the unfailing
exercise of ingenuity and care and the employment of com-
petent mechanics and up-to-date, efficient methods.

How well we have succeeded, you are to judge. In the
following pages we take up, point by point, every part of our
machines, emphasizing each detail of mechanical correctness
and summarizing the many advantages of our unique and
patented features.
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UNIVERSAL MILLING MACHINE—Front View

1—Column

2—Knee
3—Saddle
4—Swivel carriage
5—Table

6—Driving pulley

7—Over arms

8—Arm braces

9—Knee clamp
10—Spindle
11—Arbor supports
13—Starting lever
14—Feed box
15—Feed handles
16—Feed segment lifting lever
17—Speed segment lever
18—Speed lever
19—Sleeve gear lever
20—Column plate
21—Arbor rod
22—Feed interlocking lever
23—Cross and vertical trip lever
24—Knee clamp levers
25—Saddle clamp levers
26—Cross feed trip
27—Universal chuck
28—Swivel vise
29—Change gears
30—Index plates
31—Quick return shaft
32—Center rest
33—Pulley bracket




34—Universal feed shaft
35—Machine oil reservoir
36—Spindle hand wheel
37—Feed reverse

38—Elevating shaft

39—Cross feed screw

40—Table feed lever

41—Swivel carriage clamp screws
42—Cross feed bracket
43—Cutter lubricant return
44—Cutter lubricant supply
45—Spindle reverse lever
46—Elevating tail stock
47—Spiral universal dividing head
48—Index plate lock
49—Telescopic elevating screw
50—Knee slide

51—Change gear bracket
52—Change gear bracket brace
53—Table limit blocks
54—Table screw

55—Spindle take-up nut
56—Worm adjusting screw
57—DBelt guard

58—Spindle drive collar
59—Spindle lock

60—Arm clamp nuts
61—Positive table stops
62—Adjustable table stops
63—Vertical feed limit blocks
64—Connection for driving rotary table
65—Swing valve

66—Saddle slide UNIVERSAL MILLING MACHINE—Rear View
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VILWAUKEE

MIOWAUKEE

COLUMN—Front View COLUMN-—Rear View
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The Column

The milling cutter is really a gang tool that finishes
a piece at one pass, whereas planers, shapers and such
machines operate with a single cutting tool and many
passes are required to finish the cut. The rapid removal
of metal by a milling cutter at a single pass requires
that the work table and the parts that support it be so
designed and constructed that there will be no springing
away from the cutter when the cutting strain is applied.
It naturally follows that the cutter must be carried in
such a way that it will not spring away from the work.
The construction all the way around from the work to
the cutter must insure extreme rigidity and strength.

The securing of maximum rigidity and strength for
the Milling Machine is no simple problem as the work
table must have adjustment at right angles to the
spindle and must also offer convenience for setting
different classes of work as well as for supporting work
of varying character. In addition, vertical adjustment
must be provided and this necessitates a frame or column
carrying a slide for vertical adjustment purposes.

The column of Milwaukee Millers is a one piece,
box section, semi-steel casting. On the right side there
are two small openings, the larger giving access to the
oil reservoir and the smaller being connected with
telescopic tubing for the return of the cutter lubricant.
The upper opening on the left side gives ready access
to the mechanism that is carried inside the column.
This opening is closed by a strong plate, securely screwed
and accurately fitted to prevent leakage of any of the
oil that is used so abundantly for lubricating the gears
and bearings. Immediately below this opening is a

horizontal wall that ties the walls of the column together
at this point, making the column much stronger than
it would be if the openings were uninterrupted.

The lower, rectangular opening gives access to the
reservoir containing the cutter lubricant and to the
pump for elevating this lubricant. Directly back of
this opening may be seen the wall that separates the
reservoir containing the cutter lubricant from the
reservoir containing the lubricant for the gears and
bearings. This wall also serves to strengthen the
column. The bottom of these reservoirs is a horizontal
wall immediately below the small round hole on the
right side.

The base is made pan shape to catch oil and chips,
thus assisting in keeping the floor clean. A wide margin
is cast around the base for bearing on the foundation
and the space back of this is occupied by numerous, well
placed ribs running into and connecting with the hori-
zontal wall that forms the bottom of the reservoirs.

The knee slide is finished slightly low in the middle
to avoid a bearing at this point but not low enough to
allow dirt or chips to pass through. The entire surface
is finished by hand scraping to accurate surface plates.
The holes for the spindle, over arms and shaft bearings
are bored in accurate relation to the knee slide and are
carefully tested by expert mechanics to insure perfect
alignment.

There being a given relation between spindle
diameter and length for maximum rigidity, we have
carefully determined the depth of column to place the

spindle bearings at the right distance apart.
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THE KNEE
Box section, solid top, extended bearing

Patented February 9, 1904



The

The careful thought given to the design and con-
struction of the column would be just so much wasted
effort if the knee were not made of proper proportions.
The knee must offer great resistance to distortion in
order that the table will be given sufficient rigidity.

Those who have made thorough and careful study
of the strains that are set up in the knee by the operation
of the cut have come to the conclusion that the torsional
thrust caused by the weight of the saddle, table and
work is not necessarily the greatest thrust. When the
piece of work on the table is comparatively high so that
the cutter is operating a considerable distance from the
top of the table, the tendency of the work is to twist the
knee as well as to press it downward. In many cases
the tendency to twist is far greater than the thrust of the
actual weight imposed. The knee, therefore, must be
sufficiently rigid to withstand both heavy downward
thrust and severe twisting strain.

It is well known among engineers and mechanics
that a box form resists torsion better than any other
form. Familiar examples are the hollow shafts used on
steamship propellers, the box form girder, etc. For this
reason we have adopted the box form knee. It is also
well known that any slot destroys the efficiency of the
box section form. A long slot in a hollow propeller
shaft would immediately lead to disaster. For this

Knee )

reason we make our box form knee without any slots
whatsoever, through the top or elsewhere.

The solid top form of knee has many advantages
over the slotted top form. With the slotted top there
will be an appreciable narrowing of the saddle slide
when the clamps are set up. Moreover, there is sure to
be a closing of the slot when the strain of the cut is
applied. This is especially true if the cut be taken high
above the table, as is frequently the case, because the
leverage and consequently the torsional strains on the
knee are increased. With the solid top form of knee it
is, of course, impossible for the saddle slide to close when
clamps are set up. The solid top knee also keeps dirt
and chips from getting into the feed mechanism inside
the knee.

The bearing of the knee on the column is carried
generously above the top of the saddle slide. This gives
the knee a more tenacious grip on the column and a
much greater resistance to torsional strains. The knee of
Milwaukee Millers, like the column, is a semi-steel casting.

The knee has been one of the very strongest points
of Milwaukee Millers since we started building milling
machines. Our first machines embodied the box section,
solid top type of knee and it was a surprise to ourselves
as well as to users to find what a great advantage this
proved to be.
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The Table

With the table we begin to branch out a bit. Not
only is rigidity and resistance to distortion to be con-
sidered but the convenience with which work may be
attached must also be taken into account. The popu-
larity of a milling machine with those who are to operate
it depends in large measure upon the proportions and
construction of the work table. The table for Milwaukee
Millers is given a generous width that adds greatly to
the convenience of attaching work.

The semi-steel table, even on the largest Milwaukee
Millers, is not cored out but is left solid and the entire
bottom finished. It has been proven that where scale
is left on one side, in due time the work table will be
bent out of shape. Tables that were in use for a few
years have been found to be bowed lengthwise as much
as 1-16” and crosswise in proportion. By finishing both
sides of the table all possibility of distortion due to this
cause is eliminated.

A common cause of springing of a milling machine
table is the lack of sufficient metal between the T-slots
and the underside. The thickness at this point must be
considered when designing the machine for range. In
Milwaukee Millers the vertical range is provided in such
a way as to give adequate thickness to the table. There
is an ample depth of metal between the bottom of the
T-slots and the underside of the table to prevent undue
springing. A generous depth is also allowed to the
T-slots which insures against breaking out of the metal
around the clamping bolts used for holding the work.

Thorough arrangements have been made in the

and Saddle

design and construction of the table to take care of the
cutter lubricant. (Every Milwaukee Miller is equipped
with a pump and system for lubricating the cutters).
The pockets at either end of the table are provided with
screens that prevent chips running down with the cutter
lubricant as it is returned to the reservoir. The groove
at the front of the table is of ample proportions to convey
the lubricant to the screened pockets. The groove at
the back of the table is doubled-decked. That is to say,
a strip of steel separates the groove which carries the
oil to the screens from the groove which carries the oil
to the center of the table where it empties into an
adjustable slide shown at the back of the saddle. This
slide is made adjustable that it may take care of any
extra travel of the table.

The bearing of the table on the saddle is at the top
of the saddle (see cut) rather than at the bottom of the
dovetail. In this way larger bearing surfaces are
secured and at the same time the bearings are located
at a greater distance apart. This adds to the stiffness
and stability of the construction. Oil grooves are pro-
vided in the top of the bearings to keep them thoroughly
lubricated. Oil is supplied through a covered oil hole
in the front of the table which leads into grooves in the
table bearing.

The table is held in place by a taper gib. This gib
is provided with an adjusting screw at each end which
forms a means not only of adjusting the gib in either
direction but of locking it solid so that it will not get
out of adjustment.
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DOUBLE OVER ARM
Patented February 18, 1913
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The Double Over Arm

It is just as important that the cutter shall not
spring away from the work as it is that the work shall
not spring away from the cutter. We have said this
before but we wish to emphasize it again before taking
up a feature that has a great bearing on the relative
stiffness between the cutter and the work.

For years we thought and studied, devised and
designed with a view to securing a knee, saddle and
table that would insure maximum rigidity to the work.
We have lately turned our attention to securing the
cutter in such a manner that it would not spring away
from the work. The results have been splendid and
have been accomplished by the use of two parallel steel
bars as an over arm in place of one that has heretofore
been the general practice. The advantages that we
obtain by this means could not be secured with a single
over arm of any practical diameter.

The double over arm provides for positive alignment
of the arbors. With a single over arm the practice is to
place the arbor in position, bring the arbor supports to
it and then clamp the supports to the over arm. If the
arbor is not exactly true it will be clamped out of line.
If the arbor is true and if the work is heavy and the
cutters coarse, the supports will be gradually pounded
out of line in such a way as to create a constant deflec-
tion of the arbor. The work under these conditions is,
of course, not as satisfactory as it would be if the de-
flection did not take place and in time the arbor breaks
at the shoulder under the strain.

It is readily apparent that the double over arm does
away with this source of trouble because it is more
dependable for proper alignment than any device that
may be used in connection with the single over arm. It

is impossible for:the operator to place' the supports on
the double over arm and on the arbor in any ot}}er way
than exactly in line. Engineers and mechanics will
recognize that a boring operation of utmost nicety and
exactness is demanded in order to have_the two over
arms and the spindle parallel with practically no limit
of error as, of course, the arbor supports must slide
freely to any point on the arms. That we are able to
accomplish this work commercially .a}nd within the
required limits is evidence of our ablhty‘to turn out
machines that will answer the most exacting demands
as to accuracy.

The arbor supports are a vital part of the double
over arm construction. They form not only a bearing
for the arbor but also a lacing between the two. over
arms. They act in exactly the same manner as lacing in
bridge trusses between the top and bottom cords, giving
a degree of strength and stiffness that could not be
obtained with two bars not so laced together. The
arbor supports should always be used as lacing. Where
only the outer one can be used to support the arbor,
the others should be turned bottom side up and clamped.
In this way maximum rigidity can be permanently
maintained.

In addition to providing positive alignment for the
arbor, lacing the over arms together and preventing the
arbor supports from being pounded out of line, the
double over arm construction makes it practical for
large, coarse pitch cutters to be used on rough, heavy
work at a greater distance from the column than has
heretofore been possible. This permits of finishing a
variety of work on Milwaukee Millers that would

otherwise have to be taken to a planer.
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ARM BRACES





































































































































































































































