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PREFACE

This Manual of Lathe Operation has been
prepared to provide authentic, up to date, and
complete operating information for owners of
Atlas Lathes and other types of metal cutting
lathes.

Fundamental and concrete theory, as well
as operating procedure, is included in order
to make this book suitable for students, ap-
prentices and vocational schools. Much of the
data will prove invaluable to the machinist
and the more experienced lathe operator.

It is our hope that this Manual will further
the advancement of the lathe user in all walks
of industry. If we have helped him, even in a
small way, the research and labor involved in
the preparation of this book will have been
well worth while.

fo[as Press eompany




We wish to extend our sincere appreciation
to the many manufacturers, engineers and ma-
chinists who have assisted in the preparation
of the technical material in this manual. If
the reader desires further information on any
of the metals or plastics mentioned, the Atlas
Press Company will gladly furnish the name

and address of the manufacturer.




FOREWORD

The history of modern machinery started in the last years of
the eighteenth century when Henry Maudslay, an Englishman,
built the first practical screw-cutting lathe. When compared with
a modern precision lathe, this machine was slow and clumsy, but
from the basic principles of Maudslay’s lathe have come nearly
all modern machine tools. The skill of early New England
machinists in developing his theories soon put the United States
in the front rank among industrial nations of the world.

Henry Maudslay’s
Screw Cutting Lathe
1800

Today, nearly 150 years after Maudslay, the screw-cutting lathe
is still the heart of industrial manufacturing. It seems odd to con-
sider the lathe so vitally important when large batteries of auto-
matic machines are used in every modern factory. But pay a visit
to the factory tool room where the machining is done which
makes possible the construction of these huge automatic machines.
There you will find a lathe, easily the most important tool, busy at
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the hands of an expert machinist turning the plans of designers
and engineers into new tools and machines for modern industry.

The lathe is the “King of All Tools”—more jobs of a mechan-
ical nature can be done on a lathe than with any other dozen tools.
In the machine shop, experimental shop, or home workshop, the
metal lathe is called upon for many operations. Turning, milling,
grinding, drilling and boring must be performed on iron and steel;
wood, plastics, alloys and soft metals must be shaped into form;
springs and coils wound; threads of all sizes and shapes have to be
cut; and machine parts need repairing or replacing. Manufactur-
ers, tool and die makers, experimenters, automotive men, model
builders, inventors—thousands of businesses, hobbies, and profes-
sions depend on a precision screw cutting lathe with its many
attachments. 4

THE ATLAS SCREW-CUTTING LATHE

A Modern Atlas Screw-Cutting Lathe With Back Gears
and Integral Countershaft.

For years a screw-cutting lathe required an investment of
several hundred dollars—a huge demand existed for an accurate,
popular-priced lathe. The Atlas was built to meet this demand—
backed by a manufacturer with over a quarter-century of experi-
ence in the producing of precision tools and machinery for indus-
try. In planning this lathe, designing engineers, who for years
had been intimately connected with the modern methods of auto-
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motive manufacturing, cooperated with practical machinists of
long experience in lathe operation. A sizeable fortune was spent
on tools and dies for its manufacture. Machine tool builders were
called upon to furnish special machinery so that modern precision
methods of manufacturing could be employed. As a result of these
combined efforts, the Atlas Screw Cutting Lathe was introduced.

From the very first, hundreds of shops in all parts of the world
found that an investment in such a lathe quickly paid for itself.
Factories and tool rooms soon learned that an Atlas performed a
large percentage of their work faster, cheaper and more accurately;
inventors discovered that it was just the tool for the development
of their ideas.

The Atlas Press Company takes pride in its contribution to the
machinist.
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Typlcal Work For Whlch The Atlas
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LATHE CARE AND CONSTRUCTION



PART 1
LATHE CARE AND CONSTRUCTION

SETTING UP THE ATLAS LATHE

Every Atlas Lathe is shipped completely assembled. All un-
painted surfaces have been greased thoroughly and wrapped in oil
paper, and the entire lathe strongly crated. Take care in removing
the crate—a crow bar or hammer can slip easily and damage some
part of the lathe. If the inside cross braces of the crate are first
removed and the side boards loosened at the bottom, the entire
top of the crate can be lifted off.

FIG. 1

An Atlas Lathe
ready for domestic
shipment. All ma-
chined surfaces are
greased, and the com-
pletely assembled
lathe is then wrapped
in oil paper and solid-
ly crated.

As soon as the lathe is unpacked, oil it completely and thor-
oughly at all points shown on the Oiling Chart on pages 6 and 7.
Choose a well lighted location that is dry and with enough room
for maximum efficiency and convenience. .

Floor legs and table boards (page 2) make an ideal stand for
the lathe. If the lathe is to be mounted on a bench, use one that
is solidly built, well braced and with a good dry lumber top at
least two inches thick. The precision of any lathe, regardless of
size, depends a great deal upon the rigidity of the base under the
lathe bed—a flimsy, warping bench top can, in a few days, spoil a
careful mounting of the lathe and in time will impair its accuracy.

A bench height of 32 to 34 inches is correct for the man of
average height. Adjacent edges of the top boards should be care-
fully joined and planed smooth. It is suggested that the top boards
either be heavily dowelled, or that four or five 34" steel rods,
threaded at both ends, be run edgewise through all of the top
boards and pulled up tight. This latter method is preferred and
calls for an accurate boring job. The top should also be planed
smooth and level.

1



2 MANUAL OF LATHE OPERATION

FIG. 2

The Atlas lathe
mounted on floor legs
and table boards. This
type of mounting pro-
vides a permanently
rigid and level sup-
port, avoids the im-
perfections of many
shop benches and
saves valuable floor
space. The legs alone
weigh over 95 pounds.
The safety belt guards
can be raised easily
for changing belt po-
sitions.

LEVELING THE LATHE

The first step in successful lathe operation is to keep the lathe
perfectly level at all times. When carelessly mounted any lathe
bed will become twisted or bent, and with a slight amount of twist
the centers become out of alignment and accurate work is impossi-
ble. Expert machinists agree that the better the leveling, the more
accurate the lathe.

Here is the proper way to mount and level the lathe: With the
lathe in position on the bench, mark and drill six 34" holes for
machine bolts under the corresponding holes in the legs. Differ-
ences in height must then be detected with a good machinists level.
Be sure the lathe bed is level ALL WAYS, including crosswise
and longitudinally near both the headstock and tailstock ends (see
Fig. 3). Differences in height are then taken up by the use of wide
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FIG. 3. Three Different Level Positions (only one level is required).

shims to insure a firm base. Shims should be thin metal or card-
board strips, preferably metal.

Repeat the checking operation after the legs have been bolted
down tightly. It may be necessary to relax the bolts and adjust
height by adding more shims. Most machinists check these leg
shims regularly and whenever the lathe is expected to be in use
for a long period of time. Before heavy work or whenever the
lathe is moved to a new shop location, it is advisable to repeat the
checking of the level position.

Do not slight the leveling of your lathe. In order to make
precision cuts on long work it is absolutely necessary to have the
bed perfectly aligned and horizontal. The precision built into the
Atlas Lathe can be made entirely useless by faulty, uneven mount-
ing. Extra care and time spent in installation and leveling will
give the Atlas every chance to perform the accurate work for which
it is built.

MOUNTING THE MOTOR

Atlas Lathes are designed to be run from a 1740 R.P.M. motor,
either 74, 75 or 2 H.P., depending upon the type of work being
handled. With the lathe in place, mount the motor on the motor
bracket and connect the switch wires as shown in Fig. 4. Before
bolting down the motor, run it for a moment to make sure that the
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direction of rotation is clockwise when facing the pulley end of
the shaft. If the motor pulley does not fit readily on the motor
7o REVERSE shaft, scrape the

enamAs MoTorew  Pulley hole or dress

Temmars a0 the inside with em-
REMOVE WIRE'D” |

N\FROM T
rou Terunae”  ery cloth wrapped
around a wooden
TO REVERSE A
omer motors  dowel. Sight along

INFSA1FJ31?5::)SNS the edge of the

large pulley on the

/ twisT wires countershaft to ob-

SOVOER AND TAPE tain alignment with

the motor pulley.

AN Slotted braces are

; %ﬂ@ provided under the
To swiren ToLNe motor bracket for
FIG. 4 adjustment of belt

Connecting the switch wires to the motor. tension V belt

drives require only medium tension, and the motor drive belt
should be adjusted with the tension lever in the middle position.

KEEP YOUR LATHE WELL OILED ,

Before using the lathe, oil it thoroughly at the points shown in
the chart on pages 6 and 7. It is well to memorize the exact order
of the chart. Use a good grade of machine oil—automotive oil,
S.A.E. No. 10, is excellent for general lathe use. Automotive cup
grease is suitable for the countershaft grease cups.

Both top and side surfaces of the bed ways should be oiled
whenever using the lathe. These ways, as well as all other un-
painted surfaces, should be covered with a generous film of oil
when the lathe is not in use. Keep the lathe completely covered
when it is in a dusty location or standing idle for a long time.
Some types of gritty dust or soot are nearly as hard as emery dust
and will cause wear unless lathe bearing surfaces are protected.
Be sure to cover the bed ways during grinding operations.

Form the habit of oiling your lathe regularly.

BREAKING IN THE NEW LATHE
The Atlas Lathe has high-speed, close-fitting babbitt bearings
similar to those used in large industrial machine tools and auto-
mobile motors. Before the lathe is used, these bearings must be
“run-in” carefully to insure long and accurate service.
To run-in bearings properly fill the two headstock bearing cups



LATHE CARE AND CONSTRUCTION 5

with' a good grade of machine oil no heavier than S.A.E. No. 10
and adjust the belts to obtain a speed of 164 R.P.M. (see page 47).
Operate the lathe at this speed for about an hour, keeping the
bearings well flushed with oil. An especially good lubricant for
running-in bearings is a mixture of one part Pyroil and four parts
S.A.E. No. 10. “Pyroil” is the trade name of a special automotive
oil made for breaking in new bearings (also supplied under other
trade names).

Use plenty of clean oil during the running-in period. If the
bearings heat abnormally, reduce the spindle speed for a short
time. Always keep the wicking in the oil caps loose so that oil
can be readily absorbed as needed.

CAUTION: Do not use speeds over 500 R.P.M.
until the lathe has been run at least 10 hours.

CONSTRUCTION OF THE ATLAS LATHE
HEADSTOCK

The precision of a lathe depends to a great extent upon the care
taken in the manufacture of the headstock. The Atlas Lathe
Headstock is made of heavy, close-grained grey iron, ribbed and
reinforced for absolute rigidity and solidly anchored to the bed.
The front of the headstock casting extends up to the bearing
height, providing a heavy, permanent truss between the right and

i
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8 MANUAL OF LATHE OPERATION

The Headstoclfﬁ(f}.tlfe Atlas Lathe.
left bearings and insuring perfect alignment even under the heavi-
est loads. A switch to start and stop the motor is built into the
headstock casting.

HEADSTOCK SPINDLE

FIG. 6
Atlas Headstock Spindle, Take-up Nut and Collar,
Ball Thrust Bearing, Center and Sleeve.

The Atlas Headstock Spindle is special alloy steel—accurately
ground and polished to extremely close tolerances to provide a
perfect surface for the bearing. The spindle diameter is 115"—the
nose has 8-pitch National Form threads. A 25/32-inch hole is
bored through its entire length, allowing full-sized 3/4-inch stock to
be fed through the spindle (see Fig. 188). The spindle nose is
reamed with a No. 3 Morse Taper, and a reducing sleeve is fur-
nished to permit the use of a standard No. 2 Morse Taper center.
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SPINDLE BEARINGS

Bearing Cap

FIG. 7

Exceptionally fine spindle bearings are used in the headstock of
the ‘Atlas Lathe. These bearings are made of special high-speed,
copper-hard babbitt — precision line boring equipment insures a
true bearing fit and perfect alignment of spindle and bed (see Fig.
8). This type of bearing is being used universally in automobile
main bearings and maintains its original accuracy and alignment
under heavy loads. Among lathe and machine tool builders this
type of bearing has been a custom of the trade for many years. A
removable bearing cap and shims with five .002-inch laminations

FIG. 8

Custom-building Atlas Bear-
ings. Bearings are precision-
bored after the headstock is fit-
ted to the bed—insuring positive
alignment with the ways.

are provided—adjustment for wear is made easily without special
equipment or destroying the alignment of the spindle.

For metal turning, a rather tight bearing is essential. After
the lathe has been broken in, the spindle should turn with a slight
“drag,” which can be felt when rotating the spindle by hand. No
adjustment of the bearings should be necessary for hundreds of
hours.



10 MANUAL OF LATHE OPERATION

BEARING ADJUSTMENT

An up-and-down movement of the spindle indicates loose bear-
ings caused by wear. Adjustment can be made easily, but first be
sure that this bearing wear is not mistaken for end play.

To compensate for bearing wear, remove both bearing caps and
all shims. Peel a lamination, or layer, from one of the shims in the
right bearing and reassemble. If the spindle still turns loosely,
remove a layer from the other right bearing shim. The proper fit
will be indicated by a noticeable ‘“drag” on the spindle after the
bearing cap is tightened in place. Always remove shims from one
side of the bearing, then the other, so as to keep the total shim
thickness on both sides as nearly equal as possible. The bearing
cap should be replaced and the fit tested after each layer of shim
is removed.

To adjust the left bearing, loosen the right bearing just enough
to allow the spindle to turn freely—make adjustment in the same
manner as with the right bearing.

FIG. 9

Laminated shims of the type used on the
Atlas Lathe. These shims appear solid,
but the laminations, or layers, can be
peeled off easily with a sharp knife.

S o)

IMPORTANT—When turning wood and plastics, polishing,
or using speeds over 805 R.P.M., loosen the cap screws on each of
the bearings between 14 and 14 turn. A tight bearing is essential
for metal turning but not satisfactory for higher speeds. Loosen-
ing the cap screws provides the proper bearing clearance for
higher speeds. When changing back to lower speeds for heavier
work, do not forget to tighten the cap screws.

SPINDLE END PLAY ADJUSTMENT

All standard 10-inch Atlas Lathes are furnished with a ball
bearing to absorb end thrust (see Fig. 10). Adjustment of this
bearing simply requires loosening the set screw (A) in the thread-
ed collar (B), and turning it to give a minimum of end play. By
pulling this collar up tight, then backing it off a little, the spindle
is given just enough play to turn freely. Whenever end play can
be felt by pulling lengthwise on the spindle, this adjustment should
be made in order to eliminate the chatter and inaccuracy which
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would otherwise result. Oil the end thrust bearing every time the
lathe is in use.

FIG. 10

Cross Section (top
view) of the Atlas
Lathe Headstock and
Back Gearing Mechan-
ism. Note end thrust
bearing and adjusting
nut, spindle idler pul-
ley and bronze sleeve
bearing. The operation
of back gears is full;s/
explained on pages 1
and 14.

Adjustment of end play on Atlas Lathes equipped with babbitt
thrust bearings is made in the same way as on those with the ball
thrust bearing. To remove Timken Bearing spindle for replacing
belts, see page 16.

ATLAS LATHES WITH TIMKEN BEARINGS

FIG. 11

The Atlas Headstock
Spindle equipped
with Timken Tapered
Roller Bearings. The
tapered design and pos-
itively aligned rolls
mean that both radial
and thrust loads are
carried with minimum
of friction.

Any 10-inch Atlas Lathe can be furnished at a small additional
cost with Timken Tapered Roller Bearings for the headstock
spindle. These bearings are recommended whenever the lathe
spindle speed must be exceptionally high for long intervals. They
-are ideal for continuous production jobs, wood turning and metal
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spinning as well as the usual work at normal speeds. A Timken-
equipped Atlas also makes an excellent “combination lathe” for
the shop handling quantities of both wood and metal work. Tim-
ken Bearings are pre-loaded to insure a tight bearing even under
the most severe use—they must be installed on the lathe before

shipment from the factory.

FIG. 12

Two Timken-equipped Atlas Lathes doing continuous high speed production work.

ADJUSTMENT OF TIMKEN BEARINGS ON THE

ATLAS LATHE

Adjustment of the Timken Bearing is not often necessary, but
if the spindle spins too freely or play is noticeable when the spin-
dle is pushed back and forth, the following simple procedure will

adjust the headstock bearings:

NN
0
/_////4\\‘\\\\‘

‘\\\\\,,/ >

75
vz

7’

FIG. 12A

Run the lathe be-
tween thirty minutes
and an hour to warm
up the spindle (a
temperature rise of
50° Fahr. increases
the length of the
spindle about .002
inch between bear-
ings). Then loosen
the set screw B (in
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Fig. 12A) on the thrust nut, C, at the extreme left end of the
spindle, A, and turn it up to a point where no play can be detected
in the spindle. Advance this thrust nut 1/16 turn (equal to two
teeth on the spindle gear) past that point in order to provide the
correct pre-load. Tighten the set screw.

CARE OF TIMKEN BEARINGS

Atlas Lathes equipped with Timken Bearings can be set to
work immediately. Oil the bearings every time the lathe is in use
with S.A.E. No. 10 motor oil or a good grade of machine oil.

THE BACK GEARS OF THE ATLAS LATHE

The back gears in Atlas Lathes are designed to reduce the
spindle speed and provide the power needed for heavy cuts and
large diameter work. The back gear ratio is approximately 6 to 1.
The back gears are conveniently located, easily used and take up
very little space. Two iron guards provide a safety covering. The
mechanism for changing from direct drive to back geared drive is
quick and simple in operation. Adequate bearings and good gears
are both vitally important in lathe construction.

The back gearing mechanism of the Atlas Lathe is pictured in
Figure 13. Figure 10 explains the details of operation. The
“bull gear,” C, is keyed sol- =
idly to the spindle. The
small gear, D, and the spin-
dle pulley, E, are fastened
together rigidly—they have
wide, perfectly fitting bronze
bearings for rotation on the
spindle. This small gear and
pulley assembly is free to
rotate unless the pin, P, is
pushed in, locking the pulley
to the bull gear and spindle.
In this locked position with
the back gears disengaged, d
the spindle is driven direct- . FIG. 13

Top view of the headstock of the Atlas
ly from the countershaft. Lathe showing the back gears.

When the pin, P, is pulled out of the bull gear and the back
gears are engaged by pulling forward the eccentric shaft lever, K, the
belt from the countershaft drives the small gear and pulley assem-
bly, D and E, the small gear meshes with and drives the large back
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gear, L, and the small back gear, M, meshes with the bull gear, C,
turning the spindle.

The back gear spindle should be oiled as shown in the Oiling
Chart on pages 6 and 7. A small amount of cup grease or graphite
grease on the teeth of the gears will sometimes give more quiet
operation. Back gear drive is usually more noisy than direct drive,
and the use of the back gears with the motor pulley belt in the
high speed position is not recommended or necessary for general
use. These high speeds are shown in Figure 55, page 47.

INDEXING MECHANISM

The face of the front spindle gear on the Atlas back-geared lathe
has 60 evenly spaced indexing holes for such dividing operations as
fluting, reeding, serrating, sprocket- and spoke-spacing. On Unit
Plan lathes these holes are located on the face of the spindle pulley.

To divide the circumference of a piece of work into a given
number of equal divisions, mount the work and engage one of the
indexing holes by pressing lock pin through headstock. Perform
operation, release pin and, after consulting indexing table below,
rotate gear the proper number of indexing holes. Engage hole
and repeat operations until circle has been completed. NOTE:
When using lathe dog be sure that tail of dog fits tightly in slot of
face plate. In layout work it is advisable to use a pencil to mark
all required divisions before beginning the actual operation.

INDEXING TABLE

Divisions No. of Degrees Divisions No. of Degrees
Desired Spaces of Arc Desired Spaces of Arc
1 60 360 10 6 36
2 30 180 12 5 30
3 20 120 15 4 24
4 15 90 20 3 18
5 12 72 30 2 12
6 10 60 60 1 6

THE SELF-CONTAINED COUNTERSHAFT OF THE
ATLAS LATHE

The countershaft of the Atlas is attached to the headstock of
the lathe, putting it within easy reach of the operator and making
the changing of speeds a simple matter. Sixteen speeds are avail-
able, ranging from 28 to 2,072 R.P.M.

The modern design of the Atlas Countershaft does away with
the irritating disadvantages of a cumbersome, space-taking flat belt
drive with its limited speed range and difficulties of adjustment.
It provides a smooth, even flow of power to the spindle at the exact
speed most efficient for the work being done.
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The Atlas countershaft spindle revolves on Hyatt Roller Bear-
ings, amply lubricated through the hollow spindle. These fine
bearings transmit maximum power to the spindle and give years of
trouble-free performance.

DETAILS OF THE ATLAS COUNTERSHAFT

FIG. 14

Hyatt Roller Bearings Used in the
Countershaft of the Atlas Lathe

FIGS. 16 AND 15A
The countershaft of thd Atlas Lathe, an integral part of the lathe itself. Full
belt adjustment is provided, and a convenient release lever permits quick belt
changes. The motor bracket is a part of the countershaft assembly.

ADJUSTING BELTS

The driving belt is adjusted easily and accurately by means of
the four countershaft adjusting screws. Make the countershaft
belt adjustments with the belt tension lever in the middle position
so that the center of the belt can be pushed in about one inch with
a moderate amount of pressure. V-belts do not have to be tight
in order to drive normal loads, and belt life will be lengthened by
running them fairly loose. The tightest position of the belt ten-
sion lever is for very heavy loads only, not for ordinary turning.

In tightening the four countershaft adjusting screws, it is not
necessary to draw them up too tightly—the compressing of the
outer sleeve will distort the bearing and might cause permanent
damage. Turn these screws up until they are finger tight, then
about 13 turn more, and lock.

The motor drive belt is adjusted by moving the motor bracket
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up or down. This adjustment should also be made with the belt
tension lever in the middle position—a moderate amount of pres-
sure should depress the center of the belt about 174 inches.

THE V-BELT DRIVE

V-belt drives, due to their many
advantages, are used in practically
all modern machinery installations.
This type of power transmission is
ideal for metal lathes because it as-
sures smoother operation, less slip-
page and maximum power.

The V-belts used on the Atlas
Lathe have been scientifically de-
signed to give long, efficient service,
and if properly used and cared for
will serve for hundreds of hours of
operation.

VEE-BELT OPERATION

Do not run V-belts too tight. Relax belts when lathe is idle.
Clean oily belts—oil shortens belt life.

Keep pulley sheaves smooth. If accidentally nicked or
marred, dress them down with a file and polish with emery cloth.

Do not try to shift belt positions while the lathe is running,
or without loosening the belts with the belt tension lever.

Replacing belts: The motor drive belt is easily replaced.
W hen replacing spindle drive belt, remove spindle, and after in-
stalling new belt, see that the bearing caps and shims are
placed exactly as they were originally. Safety belt guards are
recommended for industrial and educational use. See page 2.

To remove Timken Bearing Spindle for replacing belts: See
Fig. 12A. Remove gear guards. Loosen set screw B, 2 set
screws D, and set screw F. Remove thrust collar C, feed gear
G, and flanged collar H. Place 2 pieces of wood between head
and large spindle gear I. Hold piece of wood on left end of
spindle and tap firmly with hammer. Continue tapping spindle
from left to right until key J comes out of gear I. Remove
key with pliers. Remove burr from spindle beneath F. Con-
tinue to drive spindle until there is sufficient room for belt.
To reassemble, reverse process.

THE ATLAS LATHE BED

The accuracy of the lathe bed is most important from the stand-
point of precision and good lathe work. Realizing this, the Atlas
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FIG. 18

The finished Atlas Lathe Bed—seasoned, milled, ground
and ready for the assembly line.

Press Company, by the use of specially designed milling and grind-
ing machinery and extreme care in manufacture and inspection,
has succeeded in producing a lathe bed with a degree of precision
previously unknown in popular-priced lathes.

The accuracy of the bed, regardless of design, is almost en-
tirely dependent upon the finish it receives in the process of manu-
facture. The milling or planing operations used to reduce lathe
beds to approximately final shape, do not give accuracy of more
than two or three thousandths of an inch. The bed surfaces must
then be either hand scraped or machine ground.

Modern industry has proved conclusively that surfaces can be
precision-finished by grinding to unbelievably close limits—a pro-
duction accuracy undreamed of ten years ago. Old fashioned, ex-
pensive methods of hand scraping have nearly disappeared—better
and more adequate equipment is now being produced by machine
grinding at a more moderate cost than ever before.

A precision grinding machine made especially to produce the
accurate -finish on the Atlas Lathe Bed (Fig. 18) requires a huge
expenditure of money, but a precision lathe demands a precision
bed—there can be no compromise.

The Atlas Bed is made from the best quality, close-grained
semi-steel casting. The entire bed, comprising the cross ribs, ways
and base, is made in one piece. The heavy box-type cross ribs,
spaced every four inches, rigidly brace the bed ways against heavy
turning forces. The heavy ways on top and the inner bead at the
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TWO STEPS IN THE MACHINING OF A LATHE BED

FIG. 17
A huge Kearney-Trecker Milling Machine designed and built especially for milling
Atlas Lathe Beds.

FIG. 18
A special Norton Surface Grinder that trues and polishes the lathe ways more
accurately than can be done by hand.
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bottom resist longitudinal stresses. The heavy streamlined legs.
with cross-braces have a total bearing surface of 48 inches on the
bed. This unusually large bearing surface provides a sturdy base
for the entire lathe and keeps vibration at a minimum.

After the bed is cast, it is first rough-milled and allowed to
season, or age, for a number of months. This permits internal
strains in the metal to become normal-
ized, so that warping and twisting will
not occur in the finished bed. After sea-
soning, a finish milling cut is taken, and
the ways are then finish-ground on the
especially designed surface grinder. The
completed bed is checked on a special
master surface plate, inspected innumer-
able times during the assembly of the
lathe, and carefully checked again by the
final inspectors.

FIG. 19
Before assembly every
Atlas Lathe Bed is test-
ed on this master surface
plate.

BE CONSIDERATE OF THE LATHE BED

With normal use no appreciable bed wear will occur even
over a period of years, but any finely finished metal surface
can be damaged by abuse, and your lathe bed is no exception.
Tools or other objects should not be dropped on the ways.
Do not use the lathe bed as an anvil.

Do not drop chucks on the bed when removing them from
the spindle.

Do not allow chips to accumulate on the bed. When filing
or grinding on the lathe, remove the fine dust and oil the ways
liberally as soon as the operation is finished. Better still, keep
the lathe bed covered during such operations.

Keep the bed well oiled when not in use—when ready to
use the lathe, wipe the ways and cover them with clean oil.

Keep the lathe bed level.
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THE CARRIAGE AND COMPOUND REST OF
THE ATLAS LATHE

While the accur-
acy of cuts parallel
to the bed depends
upon the accuracy of
the lathe bed, the
accuracy of cross
and compound feeds
depends upon the
accuracy of the car-
riage and compound
ways. Consequent-
ly, a great amount
of care is taken in
the machining of

FIG. 20 these ways for the
Carriage and Compound Rest Assembly Atlas Lathe.

The carriage is a heavy, well proportioned grey iron casting,
with six wide bearing surfaces, each 814 inches long, in contact
with the bed. This large amount of bearing surface minimizes
wear and results in more permanent accuracy. The front of the
carriage, called the “apron,” contains the half-nut mechanism and
the longitudinal feed gears. These parts are described in a later
paragraph (page 22).

The cross feeds are controlled by convenient hand wheels and
ball cranks with ample adjustment for play (see page 22). Pre-
cisely cut feed screws and bronze nuts insure accuracy, and both
cross feed and compound feed are graduated in thousandths of an
inch. The compound feed can be turned in a complete circle, and
it is graduated in degrees from 0 to 180, so that any angle can be
cut with the compound rest.

ADJUSTMENTS OF THE CARRIAGE

Four gib screws are located on the back of the carriage for ad-
justing horizontal play between the carriage and the bed—these
screws should be tightened just enough to give a firm sliding fit
between carriage and bed. Bearing plates on the carriage, which
bear on the under side of both the front and the back of the bed
ways, anchor the carriage firmly to the bed in a vertical direction,
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These bearing plates have laminated shims for adjustment of pos-
sible wear (see Fig. 9).

The large carriage hand wheel on the front of the apron oper-
ates a set of gears, the last of which meshes with the rack on the
bed. These gears can be adjusted for play by loosening the screws
on the front of the apron, moving the gear case toward the rack,
and tightening the screws.

FIG. 21
View of the carriage of the Atlas Lathe, showing gib screws and bearing plates.

REMOVING THE CARRIAGE FOR CLEANING
AND ADJUSTING

In order to clean or make adjustments on the inside of the
apron, it is preferable to take the carriage completely off the bed.
First remove the tailstock, then unbolt the bearing on the right
end of the lead screw and remove the lead screw (half-nut lever
must be up). One of the bevel gears in the reversing gear box
will come out with the lead screw—watch its position so that it
can be put back correctly. With the lead screw out, it is a simple
matter to loosen the gibs on the back of the carriage, and slide the
carriage off the bed.

When reassembling, turn the lead screw until the keyway slips
into the reverse shift collar in the reversing gear box.

ADJUSTING CROSS FEED AND COMPOUND FEED GIBS

The gibs on the cross feed slide and the compound feed slide
should be adjusted at regular intervals. The cross slide gibs should
always fit snugly, because the cross slide is in almost continual
use. The compound slide gibs should be kept tight unless using
the compound feed.

For best results, do not take heavy cuts or use the cut-off tool
with the compound rest overhanging the compound rest slide.
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Be sure to loosen the two set screws whenever changing the
position of the compound rest.

The ball and crank handles on the cross feed screw and the
compound feed screw can be adjusted for play with the two nuts
on the hubs of the handles. To adjust, tighten the inner nut and
lock with the outer nut. An extremely tight fit is likely to result
in a jerky feed—the turning
force keeps these slides firm
against the screw, and play
in the handles does not af-
fect the accuracy of the
work. A nice working, snug
fit is ideal.

FIG. 22. Cross Slide and Compound
Rest of the Atlas Lathe

POWER FEED MECHANISM AND LEAD SCREW

The longitudinal power feed on the Atlas Lathe consists of the
gear train, reversing gear box, lead screw and half-nut mechanism.
Detailed operation of the feed gears, together with the set-ups for
cutting various threads, will be found in Part 7 of this Manual.

FIG. 23

Arrangement of the Feed Gears, Reversing Gear
Box and Lead Screw of the Atlas Lathe.
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Instead of the feed gears driving the lead screw directly, a re-
versing mechanism is built between the two—a unique feature of
the Atlas Lathe. This mechanism makes it possible to reverse the
direction of the lead screw rotation, and consequently the direction
of the power feed, while the lathe is running. The shifting of
gears to obtain this change of feed is done at the point of lowest
speed. The usual method of reversing the power feed consists of
two small gears between the spindle
gear and the rest of the gear train,
which is at the point of highest speed
and necessitates stopping the lathe to
avoid injury to the gears.

In boring, knurling, finishing cuts,
and many other lathe operations, it is
advantageous to reverse the power
feed without stopping the lathe and
without changing the setting of the
tool. With the Atlas reversing mech- FIG. 24
anism the feed can be reversed quickly An inside view of the reversing

H 143 gear box on the Atlas Lathe. The
by sxmply Shlftlng the lever. feed reverse lever engages the

: shift collar with either of the two
Flgure 24 makes clear the opera- reverse gears and reverses the di-

tion of the reversing mechanism. No-  [esion, of the power feed almost
tice that the center notch of the re-

verse lever is a neutral position—when the reverse lever is shifted,
it takes only an instant for the shift collar to align and mesh with
the slots in one of the bevel gears. Do not try to force the lever
into either side position—push it firmly toward one side or the

other and it will immediately mesh into place.

The lead screw is accurately cut with a pitch of 14 inch, (eight
threads per inch). Its accuracy is maintained by keeping it clean
and free from chips. Once a month or oftener clean the threads
with a stiff bristle brush and kerosene, and oil freely along its
entire length.

The lead screw bearing on the tail end of the lathe serves as a
“safety valve” protecting the lead screw. One of the most com-
mon accidents on the lathe is letting the power feed drive the car-

FIG. 25

‘. . L | '_ ] F Ll il A closeup of the lead screw of the
el ehefoholofoRefofehobodalehohoheRodalohof el Atlas Lathe. 8 Acme threads per inch.
A high degree of accuracy makes pos-
sible precision thread cutting.
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riage into the headstock or tailstock. Serious and expensive results
from such an accident are prevented by the light construction of
this bearing. The lead screw simply forces itself out and breaks
the bearing casting. In this way the light bearing prevents what
would otherwise be an expensive break-down.

.al’l:(l‘ll'l(r‘(
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FIG. 26

A view of the half-nuts and their closing mechanism. Positive
closing action, combined with the use of two half-nuts, insures smooth
and accurate threads.

Figure 26 shows the construction of the half-nuts and their
closing mechanism. Two half-nuts, closing on both sides of the
lead screw, prevent strain on the lead screw and insure a smooth
feed. In order to minimize wear on the lead screw, the half-nuts
are made of a metal softer than steel. The carriage should be
removed at regular intervals and the half-nuts, closing mechanism
and rack cleaned thoroughly and greased. Dirt or chips will
damage the half-nuts and the lead screw. Oil regularly.

THE TAILSTOCK OF THE ATLAS LATHE

The tailstock of a lathe must line up perfectly with the head-
stock at any point on the lathe bed. The precision of the ground
ways and the extra care taken in the fitting of the Atlas tailstock
assure accurate alignment at any position.

The ram is made of special steel, finish ground, and has an
accurately reamed No. 2 Morse Taper hole for the tailstock center.
Turning the tailstock hand wheel in a counter-clockwise direction
to the end of its travel automatically ejects the center. On the
Atlas Lathe the ram is graduated between 0 and 3 inches by 1/16ths
for accurate boring and drilling. The side tailstock bearing on the
rear bed way is gibbed for take-up adjustment. Two gib screws,
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FIG. 27

The tailstock of the Atlas Lathe show-
ing graduated ram and self-ejecting center.
The heavy, well braced, grey iron casting
assures plenty of strength for accurate
turning between centers.

Rear View
Showing Gib

one on each end of the gib, regulate the tightness of the tailstock
between the bed ways. These two screws should be adjusted
evenly so that both ends of the gib will bear against the way with
the same amount of pressure.

The tailstock can be set over 34 inch for turning tapers. This is
done by simply adjusting the two headless screws after loosening
the tailstock clamp nut. Taper turning and the proper realigning
of the tailstock are explained in Part 8 of this Manual. Keep the
ram well oiled on the outside only. Before inserting the center
in the tailstock ram, clean both tapers thoroughly with a dry
cloth.

LATHE CENTERS

FIG. 28
Both the headstock and the tailstock
centers of the Atlas Lathe are hard-
ened and ground carbon- tool steel —
No. 2 Morse Taper.

il

A sleeve is furnished to adapt the standard No. 2 Morse Taper
Center to the No. 3 Morse Taper headstock spindle nose. Before
placing centers in the lathe, clean both external and internal tapers
thoroughly with a dry cloth. Any dirt or chips between these
tapers will score both and destroy their accuracy. Do not oil the
tapers. Even a slight film of oil will prevent a firm fit and cause
trouble in turning.

It is vitally important to keep all tapers very clean.
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THREADING GEARS ON THE ATLAS LATHE

All threads, either right or left hand, from 4 to 96 per inch
in the following standards can be cut with the change gears fur-
nished as standard equipment with the Atlas Lathe: all National
Form threads including National Coarse (U.S.S.), National Fine
(S.A.E.), Acme, Square and Whitworth. An extra bushing, spacer

FIG. 29
Sixteen gears are furnished with each Atlas Lathe.

and chart are required for metric threads. Feeds are available for
spring making, wire winding and electrical coil winding with all
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