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The “American” Tool Room Lathe

XPERIENCED tool makers are practically unanimous in their contention
that the ideal tool room lathe is the one which, first of all, meets all the
requirements for extreme accuracy encountered in the most exacting tool

room; next, is sufficiently sturdy and powerful to handle, without apparent stress
or weakness, the most severe class of tool room work imposed upon the modern
tool room, and yet, at the same time, is sensitive, convenient and casy to manipu-
late and control.

As a result of our sincere appreciation of the importance of these qualifications,
the “American” Tool Room Lathe was developed, and in the following we call
particular attention to the effort which has been made to embody and develop
these important characteristics to the highest degree, in the new “American” Tool
Room Lathe.

Accuracy

In our determination to secure the very highest degree of accuracy, every
effort is made, not only to secure correct alignments, but to select the very best
materials, to perfect our bearings and to guard against machining inaccuracies, by
the use of a most thorough and complete equipment of jigs, special tools, Johans-
son and Pratt and Whitney gauges, Brown and Sharpe straight edges, Surface
Plates, and the most accurate testing instruments.

Many purchasers are misled by the alignment guarantees of some lathe
manufacturers. The alignments of a lathe are no indication of its quality or
workmanship. To secure an accurate alignment of the headstock, tailstock
and the carriage, is one of the simplest operations involved in lathe construction.
The difficult and all-important thing is to build a lathe so it will retain its accurate
alignments under hard service and over a period of years. The principal difference,
therefore, between a second grade, low-priced lathe, and a high-grade, high-priced
lathe, is not in the accuracy of alignments, but in the life of the alignments, and
in the fitting and durability of the various units which compose the machine.

The first requisite in the production of a high-grade machine tool is an
organization that understands the meaning of good work and, from experience,
knows how to secure it. The next essential is an adequate equipment of jigs,
templets, special tools, gauges, etc.,
without which high quality and dupli-
cate work cannot be produced, and last,
but not least, there must be an honest
and sincere desire and determination on
the part of the manufacturer to produce
a high-grade machine.

None of these requirements is
wanting in The American Tool Works
Company organization. Sinece its in-
ception, the ambition of this company
has been to build the very finest lathe,

12-inch ““American’’ Lathe with double back geared head



both for tool room and for manufacturing purposes, that
men, money and materials could produce Our organiza-
tion cxtends over a period of forty odd years, has been
developed with discretion and ecare, always with this
purpose in view, until today we can say, with a feeling of
absolute confidence, that no organization, in this or any
other country, is better qualified, from the standpoint of
sincerity of purpose, knowledge and experience, to build
the very highest type and finest kind of Tool Room Lathe.

In the construction of ‘“American” Tool Room
Lathes, a very thorough and complete equipment of jigs
and special tools insures accuracy in all machining
operations, and absolute duplication and interchange-
ability of parts. Nor do we trust to jigs and fixtures
alone for our assurance of aceuracy. Every piece of work
Is carefully inspected before assembling in its respective
unit, and each unit is, in turn, inspected and tested before
its application to the lathe. For example, our lathe beds
are tested for accuracy after the finishing cut has been
taken, while they are still on the planer table. After the
bed has been completely rough planed, the holding clamps
are loosened, thus relieving the casting of all stresses, after
which the finishing cut is taken. The bed is then tested
for accuracy by means of four blocks, located at regular
intervals on the carriage vees, which are used in con-
nection with a Brown and Sharpe straight edge, placed
on the test blocks. Tissue pull papers
are placed between the straight edge
and test blocks, which indicate the
accuracy with which the bed has been
planed.

Testing lathe beds on planer table




The parallel or side alignment of the vees is tested by means of a long straight
edge which bears against a shoulder on each of the testing blocks.  Tissue test
papers are then placed between contact points of the straight edge and shoulder,
and must all be held with the same tension. If this test proves entirely satis-
factory, the beds are removed from the planer and passed on to the erecting floor

for assembling.

Precision Lead Screws

Every “American” Tool Room Lathe isregularly equipped,without extra charge,
with a preecision lead serew. These screws are made of special turned and ground
lead serew stock, and are chased on lead serew lathes of our own design, which are
used exclusively for this purposc.
These special lead screw lathes are
equipped with two lead screws, onc
for roughing and the other, a master
serew, for finishing only.

Our lead serews are first roughed
out to within approximately .015 inch
of the finished size and are then re-
moved from the lathe and set up on end
toscason. After seasoning they are re-
turned to the lead serew lathe and
finished from the master screw, after
which they are carcfully tested for
accuracy on a machine built especially
for that purpose, which measures the
pitch of the screw in .001 inches.  Readings can be taken at each pitch, inch or
multiple, by means of Johansson gauges, a master nut and 24" diameter microm-
eter dial. Every lead screw is tested separately and individually in this machine,
and, in addition, each serew, after it has been installed in the lathe, is again tested
for the production of accurate threads, by means of a master thread gauge bar.
Consequently, we have no hesitancy in guaranteeing the accuracy of our lead
screws for the most exacting tool and gauge work.

Lead screw testing machine

As a further assurance of accuracy and long life all our gears are cut with
special cutters and are tested for accuracy on a gear testing machine, having
micrometer adjustment.

Bar for testing the accuracy of threads cut by **American’ High Duty Lathes



Accurate Alignments

The accuracy of the work produced by a lathe naturally depends upon the
accuracy of the lathe’s alignments. As a consequence, the utmost care is exercised
in securing alignments of the “American” Tool Room Lathe, and a series of microm-
eter tests is made to check these alignments. First, the bed is leveled perfectly,
then the headstock is placed in position and the spindle aligned parallel with the
bed. Next the tailstock is placed on the bed, and its spindle aligned with the head-
stock spindle, after which the alignment of the tailstock
spindle,in and out of the barrel, is tested. After the head-
stock and tailstock have been properly aligned, the
carriage ways are red leaded and fitted to the bed,
while, at the same time, the cross side is squared up at
richt angles to the spindle.  Now, as a final step in
aligning, the large face plate is attached to the spindle
and a finishing cut taken, after which it is tested with
a straight edge and pull papers.

Testing cross slide alignment

After all the alignments have been made and tested, a careful test is made
for case of operation and control. For example, the action of the quick change gear
tumbler is tested, the movement of the carriage along the bed is tried, the movement
of the compound rest top and bottom slides, which, by the way, have previously
been fitted to dove-tail masters, and then to the carriage cross slide and swivel,
are tested carefully, and the tailstock spindle is tried for easy movement. In fact,
a particular effort is made to fit our tool room lathes so as to secure a very easy
and convenicent control of the slides.

We call particular attention to this fact, because some tool makers, foremen
and superintendents, have been led to believe that because the “American” Tool
Room Lathe is more powerful and more rugged than the
average tool room lathe, it is more difficult to operate.
Such, however, is not the case, and we are willing to

demonstrate and prove to any superintendent, right in
his own plant, that we are entirely justified in our con-
tention that the “American’” Tool Room Lathe is every-
thing that can be desired in the way of a high-grade
productive, convenient and accurate lathe for tool room
service. S5

Testing headstock and tailstock alignments



The term “Tool Room Lathe” is generally understood to mean a lathe fully
cquipped with the various attachments, such as the taper, draw-in and relieving
attachments, that are required to handle all classes of tool room work. This
type of lathe is also usually furnished with a pan for retaining the lubricant which
must be used when working on hard steel.

It is not always necessary, however, for a tool room lathe to have all of these
attachments, and we are therefore prepared to furnish any one of them separately.

The “American”” Tool Room Lathe is built in seven sizes, 127, 14", 16", 18", 20,
24” and 27", and is regularly equipped with 4-step conc single back geared head up
to and including the 18” size and 3-step cone, double back geared head on the larger
sizes; quick change gears, preeision lead serew, feed rod and automatic feed stop,
tailstock, large and small face plates, compound and steady rests, tool post, microm-
eter carriage stop, chasing dial and countershaft. In addition we can, at extra
charge, equip our tool room lathe with 3-step cone friction double back geared
head, 12-speed geared head with single pulley belt drive, 12-speed geared head,
arranged for either gear, silent chain or belt connected constant speed motor drive
or 4-speed geared head for gear connected adjustable speed motor drive.  We can
also furnish, at extra cost, the following special equipment: taper, draw-in, uni-
versal and plain relieving attachments, collets, special coarse or fine thread
range, metrie serews, oil pan, lubricant pump, follow rest, countershaft for geared

head lathes, ete.

12-inch **American’ Lathe with single back geared head



HEADSTOCKS

Single Back Geared Head

This type of head provides 8 spindle speeds, and is
designed for a medium class of work. The cone steps are of
large diameters and of wide face, thus insuring ample belt area.
4 direct spindle speeds are afforded, and 4 reduced speeds.
As in other types of heads, all shafts are of high-grade stecl,
accurately ground and run in high quality phosphor bronze
bearings having efficient oiling facilities. Sight-feed oilers
are furnished on the spindle bearings.

4-step cone, single back geared head

Double Back Geared Head

“American” 3-Step Cone Double Back Geared Heads, because of their large
diameter and wide face cone pulleys and high belt velocity, are the most powerful
double back geared heads built. They are all of the quick change, friction type,
both the first and second back gear speeds being secured
through a frictional connection between the back gear shaft
and the gears. The advantage of this friction type of head
lies in the fact that the change from one back gear range to
the other can be made instantaneously, without stopping the
lathe, and in the convenient control for starting and stopping
through the speed control lever at the front. The frictions
used in these heads are exceptionally large and powerful and
are self-compensating for wear. )

3-step cone, double back geared head

Patented Geared Head

?

The new “American” automatically oiled geared head is the very. latest
development in geared head mechanisms. It provides 12 mechanical spindle
speeds in geometrical progression and is an extremely powerful, yet very
simple mechanism, consequently the maximum service with a
minimum maintenance expense may be expected. All gears
in the head are cut from heat treated alloy steel forgings, the
clash gears being hardened. Only coarse pitch gears of
large diameter and wide face are used, and only those required
for the particular speed in use are in operation. The entire
mechanism operates in a bath of oil, which in conjunction
with the liberal proportions of the gears and shafts and the
excellent materials employed, insures long and satisfactory
service, with a minimum of wear.

12-speed;, automatically oiled geared head



Automatic Oiling System

The automatic oiling system employed is a
new development and decided improvement in the
lubrication of geared heads. By means of a
geared pump accessibly located inside the head,
the oil is pumped from a reservoir in the bot-
tom of the head to a filtering and distributing
tank in the head cover. After the filtration
takes place the oil gravitates to the wvarious
head bearings through oil pipes leading from
the filter reservoir. Since the oil pump sup-
plies considerably more oil to the reservoir than
the bearings will consume, the surplus overflows,
and cascades over the gear teeth, thus keeping
them constantly lubricated with eclean oil. In
order that any impairment of this circulating sys-
tem may be immediately detected, gauge glasses
are supplied, which indicate the oil levels, and
show the ecirculation of the lubricant. This new
head is under instant control through either of
two levers, one located at the right side of the

Interior of automatically oiled geared head

apron, the other at the left side of the head. These levers operate the powerful
friction cluteh incorporated in the initial driving unit accessibly located outside of
the head. A very powerful external band brake operates in unison with the driving
clutch, and is engaged when the clutch is released, and vice versa, consequently
the spindle may be instantly stopped or allowed to drift when the driving clutch
15 released, and in addition may be securely locked in its stationary position by
means of the brake, thus effectively guarding against the accidental starting of

the spindle through possible drag of the clutch.

12-inch “*American’’ Lathe with geared head arranged for belt drive



Simplified Head

Another valuable feature of this new head is that
by the removal of one gear unit and its operating
lever, it can be simplified so as to produce 4 speeds
instead of 12, for the satisfactory use of an adjustable
speed 2 to 1 or 3 to 1 motor, instead of a constant
speed motor.

4-speed simplified geared head for adjustable speed
motor drive

Motor Drives

The Self-Coontained Motor Drive as shown by the lower illustration has been
adopted by us as standard on all lathes from 12" to 18", inclusive. A
constant speed A.C. or D.C'. motor is mounted inside the cabinet leg, under the
headstock, and connected by silent chain or belt to the initial driving unit of the
headstock. Experiment and experience both have convineed us of the superior
efficiency of the silent chain connection, but if customer insists, we are prepared to
furnish a belt connection instead.

When the silent chain drive is used the motor should run 1800 R.P.M. When
the belt connection is chosen the motor should not run over 1200 R.P.M. With the
Self-Contained Motor Drive we recommend the use of an automatie control with
push button station for starting and stopping the electrical equipment. When this
control equipment is furnished the controller is mounted inside the cabinet leg under
the tailstock, with the push button station conveniently located near the face plate.
If a drum or any other type of control is used, it is located on the back of the tail-

stock cabinet leg. 0

The Self-Contained Motor Drive presents a ncat and symmetrical appearance,
and has practically all of the clectrical equipment mounted inside the machine, with
nothing on top of the headstock to obstruet the view or cut off the light.

When an adjustable speed mo-
tor is used for driving, and when
customer for some reason prefers the
externally mounted motor, we mount
the motor on top of the headstock
and conncct it to the initial driving
shaft in the head by three helical
gears, similar to the illustration at
the top of the page.

On all motor driven lathes larger
than the 18" size the motor is mounted
on the headstock and conneeted to
the initial driving shaft by a highly
efficient, oil immersed, herringbone
gear connecting unit.

Mechanical apron control for
starting and stopping the spindle of
geared head lathes is part of the
regllla’r equ}'pment' Self-contained motor drive, silent chain connection
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MECHANICAL APRON CONTROL

The mechanieal apron control is a mechanical control by means of which the
lathe spindle can be started and instantly stopped. It is regularly furnished with
all geared head lathes, either belt or motor driven. The apron control handle is
located at the right hand side of the apron and operates the friction clutch in
the geared head driving member, as well as a powerful external brake. On motor
driven lathes we can supply, at slight additional cost, an clectrical apron control
either in place of or in addition to the mechanical control, which, instead of start,
stop and brake, provides start, stop and reverse, through the motor. When the
eleetrical apron control is furnished
the brake control from the apron is
eliminated unless the electrical equip-
ment includes an automatic control
panel which provides a dynamic brake.

Spindle Reverse from Apron

When a mechanical apron con-
trol is furnished, no means is provided
for reversing the spindle from the
apron position. If, however, customer
desires a reverse, obtainable from the
apron position, it ecan be secured, at
extra cost, through a reversing mechan- Details of mechanical apron eontrol
ism incorporated in the initial driving
unit. This new reversing mechanism also supplies a brake for stopping the spindle
which operates at the neutral point between forward and reverse positions.

Quick Change Gear Mechanism

This is a very important feature of any lathe, both because of its primary
funetion, that of providing the wvarious threads and feeds required, and
because it is an important link in the power transmission chain. Every
standard thread ordinarily used is provided by the “American” quick change
mechanism. It has an unusually wide range, yet is simple in design and easy
to operate. Only 17 gears are used, all of which are steel and 10 of which
are cone and tumbler gears cut with 20° cutters to produce a pointed tooth,
which is easily and instantancously meshed without fear of eclashing. The
tumbler lever is cast steel and bronze bushed, is located in its various positions
by a notched plate, which prevents improper meshing, after which it is locked
in position by a spring lateh and locking pin, which eliminates vibration and

wear between the cone and tumbler gears.
|



Separate Lead Screw and Feed Rod

It should be carefully noted that a separate lead serew and feed rod are fur-
nished on all “American’” Lathes up to the 30” size, and that these members are
selective and independent of cach other. The lead serew is preserved exclusively
for threading, while the feed rod is used for all fecding operations. Thus, by
relicving the lead screw of feeding operations, and using it exclusively for threading,
it is only reasonable to assume that it will wear less, and retain its accuracy longer
than if it were called upon to function on feeding operations as well as when
thread chasing. Furthermore, the lead screw and feed rod are independent of
one another. When one is in operation, the other is stationary, consequently on
the “American” Lathe the lead screw bearings are in serviee only when the lead
serew is being used, and therefore are of longer life and accuracy than on the
average lathe, which does not have the independent lead screw and feed rod.

Quick change gear box, front and rear views

From the standpoint of power transmission it 1s Interesting to compare
the “American” quick change gear mechanism with competing designs. On
the “American’ no speeding up or compounding is required to secure the coarse
leads and feeds. On heavy work the power transmission to the carriage is direct
thru the cone and tumbler mechanism, consequently the frictional loss, which
is coincident with speeding up and compounding,
is strictly avoided. Therefore, it follows that on
severe work, where lots of power is needed, our
transmission is most effective and efficient and
free from frictional waste.

An auxiliary quadrant in connection with
the quick change mechanism permits the appli-
cation of change gears for cutting special threads
not regularly provided in the regular thread
range, which makes the ‘“American” Lathe
practically unlimited in its range for threading
operations.

1]
Quadrant construction
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Bearings

The life of any machine tool as an effective working unit can be no longer
than that of its bearings. It is therefore of vital importance to protect the bearings
as far as possible against wear and carclessness on the part of operator.  No matter
how unimportant a bearing may seem, if it sticks or cuts or wears badly, it must be
renewed, and the lathe is bound to be out of commission while the repair is being
made. To guard against these evils, every bearing in the lathe is supplied with a
renewable bronze bushing which ean be easily replaced in case of aceident or wear.
Furthermore, the important bushings are designed so as to form an annular oil
container, which holds a liberal supply of oil and feeds it to the bearing thru a
felt strip inserted in a slot cut in the bushing. This construction makes it un-
necessary for the operator to renew the oil supply to the bearings as frequently
as on other designs, and therefore lessens the possibility of bearings running dry.
It also filters the oil and insures clean lubrication.

All bronze bushings are supplied with figure eight oil grooves to circulate
the lubricant and retain it in the bearing. No shafts are grooved.

SPINDLE BEARINGS

The spindle bearings are of the eylindrieal type, are long, and of large diameter,
providing an unusually great area of bearing surface. The caps are carefully
fitted to the headstock, and a metal to metal joint is made between the cap and
cap seat. After the bronze bearings have been pressed and anchored in the boxes
they are bored and hand-seraped to the ground spindle, obtaining thereby a metal
to metal bearing between the cap and cap seat in the headstock, and a perfectly
fitted eylindrical bearing on the spindle.

It is entirely safe to say that the great majority of experienced lathe operators
decidedly prefer the cylindrical type of spindle bearing such as used on the “Amer-
ican” and other well-known makes of lathes. It is further significant that all of
the recognized lathe builders, with only two or three exceptions, have adopted
this type of bearing. Until quite recently there had been considerable discussion
pro and con concerning the relative efficiency of the different types of spindle bear-
ings, but good shop practice and experience have so conclusively proven the
superiority of the cylindrical bearing that this question is now very seldom raised.
But for those who are not entirely conversant with the numerous advantages of
this type of bearing a few explanatory remarks may be of interest.

Lathe spindle
















































