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“THE FIRST COST SHOULD NEVER DETER-
MINE THE PURCHASE OF A LABOR SAVING MA-
CHINE. The ultimate cost which is the sum of first
cost plus the cost of maintenance, is the thing to be con-
sidered. There comes a time sooner or later when the
ultimate cost is twice or thrice or many times the first
cost. Just when that time will come depends upon the
wearing power of the tool. If there is anywhere that
quality counts, it is in a machine tool; for “Quality”
is that element in a machine which keeps the ultimate
cost down by keeping down the cost of maintenance.
It pays to buy “quality’” machines.”







THE PURPOSE

W

The purpose of this bulletin is to acquaint its readers, by means of illustrations and
short descriptions, with the very accurate workmanship which enters into the construction

of “American’ Tools.

We believe that machine tool purchasing is being done on a more intelligent basis
than ever before and that buyers are entitled to know the kind of workmanship that en-
ters into the construction of the machines in which they are interested, because the work-
manship of a machine is the chief factor upon which its economic value depends. We
in no way wish to minimize the importance of design, for a good design is absolutely es-
sential to an efficient machine, but no matter how excellent the design of a machine may

be, if good workmanship is lacking its value is practically lost.

It is not difficult for a competent machine designer to develop a good design.
That is only a matter of a few days work and when it is finished, the design goes on re-
cord, whereas workmanship must be constantly developed day after day and year after
year without ever reaching a predetermined point where further development is unnec-
essary.

High grade workmanship is essential to a machine tool. There is absolutely no
room for argument on this point. Tt is only reasonable to assume that a machine of poor
workmanship cannot possibly stand up to continuous service and produce accurate work

the same as a well built tool.

The argument is some times advanced by purchasers when buying machine tools,
that a certain machine, altho it be not of the very highest quality, still, is good enough
for their work. That is a mistake. No machine work, produced for profif, can be
economically done on an inferior machine. Even if such a machine were capable of pro-
ducing accurate work when new, how long would it last? How long would that machine
run after its installation without having to be shut down for repairs? How often would
such breakages oceur and what assurance would the purchaser have that the repair parts
he would have to order and for which he would very likely have to wait a cons‘iderable

length of time, would be absolutely interchangeable with the broken parts?

These questions can best be answered by the hundred of manufacturers who once

held these same views; but who are now installing only the very best of tools. They
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have discovered the fallacy of allowing the first cost of a tool to influence its purchase

and are now buying machines whose maintenance cost, they believe, will be the fowest.

Select the most progressive concerns, those whose businesses are flourishing, and s
if they are not the ones which are using the highest grade of machines in their shops ane
are employing the most modern and improved methods. The reason for this is cles.
enough. Practically every wide awake manufacturer realizes that there comes a time
in the life of every machine tool when its maintenance cost will surely exceed its first cost.
Just how soon that time will be reached naturally depends upon the quality of workman-
ship in the machine, assﬁming; of course, that the machine will be free from abuse. The
only true economy, therefore, in buying machine tools is in buying the very best that can
be obtained.

Now, the question arises, what machines do and what machines do not possess a
high degree of workmanship. This is probably the most difficult question for a prospec-
tive purchaser to determine, for unless he can actually see the machine in the process of
construction, and the methods used in its manufacture, there is no way for him to posi-

tively determine this point.

Unfortunately, the quality of a machine is not apparent on the surface. One can-
not possibly determine from simply looking at a photograph or a halftone of a machine
tool or even from observing the machine itself, whether or not quality is one of its assets.
Quality exists in the bearings, in the gears, in the alignment, in the material, in the
machining and fitting of every picee, both large and small that goes to make up the com-

plete machine.

We realize that the only way to determine these points is to get right out into the
shop where the machine is being built and observe every step in its construction, and we
therefore, take this opportunity to issue to every reader of this bulletin a cordial invita-
tion to visit our works at his convenience, in order that we may have the pleasure of mak-

ing his acquaintance and of proving to him the quality of “American’” Tools.

This is an invitation to you, Mr. Reader, which we hope you will accept the next
time you come to Cincinnati. Our works are only a ten (10) minute walk from the hotel
distriet, (the heart of the city) which fact, we trust, will make our invitation all the more

acceptable.

We understand, of course, how impossible it is for every person interested in ma-
chine tools to visit our plant, and we, therefore, issue this bulletin as the next best method
of showing the careful manner in which “American” Lathes, Planers, Shapers and Radial
Drills are built.
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IN GENERAL

I
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“American’”’ Lathes, Planers, Shapers and Radial Drills are built in lots, the

number in each lot depending upon the size and type of the tool being built. Each type of

machine is erected in its own individual department which is under the direct supervision

of an experienced foreman.

A very complete jig
and tool system has been
developed for use in the
manufacture of our pro-
duct which insures the
accuracy, exact duplica-
tion and interchangeabili-
ty of parts. A jig de-
signing department is
maintained in addition
to our regular engi-
neering corps, the pur-
pose of which is to de-
velop new jigs to improve
and complete our jig sys-
tem. To insure the very
highest possible degree of
accuracy in the jigs, a set

of Johannson gauges is

Fig. No. 8. Showing the method of boring and tapping “American” High Duty
Lathe Aprons thru a jig.

used for testing the center distances, heights, ete.

In order to produce machines of the highest efficiency, the greatest care is exer-

cised in machining the individual parts, in selecting the different materials, and in securing

the alignments. For example, each mating pair of gears used in the construction of

“American” Lathes, Planers, Shapers, and Radial Drills is cut with a special cutter made
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especially to cut the exaet pitch and number of teeth required for that particularspair,

and, after being cut, the gears are carefully tested on a special gear testing machine hav-
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Fig. No 2. Inspection Record of a Radial Drill.

ing micrometer adjustment.  This
insures the use of gears that are ab-
solutely correct; consequently, &
minimum amount of power will be
lost thru the gears in transmission
and a smooth and quiet drive will
result.

The materials entering into the
construction of “American” Tools are
the very best that can be obtained
for their respective purposes. That
Is a subject to which we have given
very careful study and we posi-
tively guarantee all the material

used in our machines.

To insure uniformity in our
materials, we have secured the ser-
vices of a prominent metallurgist
who frequently tests, both chemi-
cally and physically, the different
metals used in our tools. Thus
rregularity in the quality of the
metal is avoided.

The aligning methods and in-
spection system incident to the buil-
ding of “American” Tools are un-
usually thorough. For this particular
work, a corps of men are employed

who are all experts in their work. The methods used in aligning each type of machine

are fully described by the following pages.

Every machine before

leaving our works

is put

through a series of running
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Fig. No. I.  Bar for testing the accuracy of threads cut by “‘American” High Duty Lathes.
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~ When a machine is damaged in transit it is not merely a

tests, during which it is made to do a job of work and every thread, feed, speed, ete., is tried
out.- ind tested for accuracy. After this test is completed, providing the results are
satisfactory, an inspection record is made out, similar to the Radial Drill Inspection Rec-
ord shown by Figure 2, which contains an accurate record of the machine’s alignments.
This record is then turned over the the chief inspector who verifies and approves it after

wxhich the record is filed for reference.

The machine is now passed on to the shipping department where the necessary

preparation is made for its shipment.

Preparation for shipment is a subject which has been given careful and scientific
study. For domestic shipment, machines are skidded and securely crated in order to
minimize the danger of damage in transit, and all finished

parts are covered with a grease or slush to prevent rust.

question of replacing the broken parts to put the tool in

condition again. It very often happens that when such
accidents oceur, the severe shock to which the machine
is subjected strains or bends certain parts, destroys align-
ments and causes an inestimable amount of trouble and
expense in the end. Therefore, the value of careful

preparation for shipment cannot be over estimated. :

All loose parts that could possibly be detached and '
lost are packed in a box which is fastened to the cra-

ting. In order to insure machines being shipped

complete, we have issued a sheet containing a list of

parts which should accompany each machine and when _
Fig. No. 4. Jig for boring Lead Screw and Feed

the machine reaches the shipping floor each part is Rod Beating.

checked off by two checkers before it is prepared for shipment. With this double cheeking
system it is practically impossible for a machine to be shipped with any of its parts missing.

Unusual care is exercised in preparing machines for foreign shipment. We have ex-
ported machine tools for approximately 25 years, consequently, thoroughly understand the
requirements for over seas shipments. After a machine has been completely knocked
down the parts are securely boxed, each piece being strongly braced to prevent any move-
ment inside of the case. All finished surfaces are covered with a high gradelslush which
positively protects them against dampness. The net and gross weights, cubic feet, ship-

ping marks, etec., are stenciled on the outside of the case or box in large legible figures.
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The Engine Lathe is the oldest, in point of design, as well as the most: universally
used of all metal working machines. It is therefore entitled to first place in the order in
which we shall describe the methods used to obtain the high degree of excellence charac-

teristic of “American’ Tools.

The principles of manufacture which must be observed in producing an accurate
( and efficient engine lathe are
| divided into two general
classes which may be termed
primary and secondary. The
former class covers in a general

way, the efficient combination

necessary equipment as accu-
rate machine tools, jigs, pre-
cision instruments, ete., by
means of which true align-
ments and accuracy are pro-

duced. The latter class em-

braces the usual “routine’’ of

Fig. No. 9. High Duty Lathe, Quick Change Gear Boxes being bored through a Jig on an
“American” Radial Drill.

ordinary machine operations

in the production of detail parts such as shafts, studs, brackets, ete.

In the following description no attempt will be made to treat of the'latter class
of shop work, as the conditions involved are common to the average machine shop and are

well known to most mechanics. Attention will, therefore, be directed exclusively to such

of slilled workimen with sich
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operations and methods as will be recognized as being essential to the production of

aceurate machine tools.

The first requisite of an accurate lathe is a perfectly straight bed, and in order

10 ﬁQdLlce this result extrémely accurate planers must be used. To assure this condition every
_planer in our shop is frequently tested and releveled when necessary. In this way undue

seraping is avoided, and at the same

Bed Flaning Form,

time a true planed surface is pro-

duced which is in every way superior

to a scraped surface.

The “vees” of the bed are first $ q

planed to a template after which the At Jh

Ju—y

center distances, heights, ete., are
Fig. No. 3. Template for Planing Lathe Beds.

tested by means of suitable gauges.

The pads on the front of the bed and the locating grooves for the quick change gear box

and the lead screw bearings are then planed by means of templates mounted on the front

carriage vee. Thus the lead serew, feed rod and other parts are given an exact, perma-

Fig. No. 7. Lathe Beds being tested on the Planer Table after finishing.
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nent location on the bed. The headstock, tailstock, carriage, apron, quick change gear
box and feed rod bearing brackets are also planed by means of templates and are tested
L

with suitable gauges. The dovetails of the cross and compound rest slides are also planec

and tested in the same manner.

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 (Figure No. 7) by means of four (4) blocks, located at regular
intervals on the carriage “‘vees”, which are used in connection with a Brown & Sharpe
straight edge placed on the test blocks. Tissue pull papers are placed between the straight
edge and the test blocks and if these do not prove the bed to be straight it must be replaned.

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. (See Figure No. 7.)
Tissue test papers are then placed between the contact points of the straight edge and
shoulders, and must all be held with the same tension. If these tests prove entirely satis-
factory the beds are removed from the planer and passed on to the erecting floor where

the entire machine is assembled.

Before it can be set up on the erecting floor, the bed
must be drilled and tapped and the rack and the legs fixed
in place, after which the loose metal on the “vees” is re-

moved by ecross scraping and the surfaces spotted.

The bed is now ready or the erectors and aligners who
first level it up carefully. This is accomplished by placing
“Queen’ levels at both ends and at the center and then, by
driving wedges under the legs, the bed is adjusted until it

is shown to be perfectly level.

After the bed is properly leveled, the headstock is

placed in position and the spindle aligned absolutely parallel

with it, in the following manner. A providing bar two feet

Pinion Brackets.

long is placed in the spindle taper and readings are taken Fig. No. 5. Jig for boring Dauble Bevel

12
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at différent points along the bar both on the top and side with a very accurate and sensi-
tiv)e:}ndicator which iIs held in the compound rest. (See Fig. No. 10.) If the variation in
hése readings indicate that the spindle is out of alignment the headstock is removed from
the bed and seraped, after which it is replaced and again tested. This operation is re-
* peated until the variation in the readings taken along the bar is shown to be less than

.001 part of an inch which proves that the live spindle is practically parallel with the bed.

The tailstock is now
placed on the bed and its
spindle aligned with the
headstock spindle by the
following method. The pro-
ving bar previously men-
tioned is left in position in
the headstock spindle and
the indicator placed so that
its point will rest on the

bar, both on the top and

front side near the unsup-

Fig. No. 10. Showing Method of Aligning Headstock and Tailstock Spindles.

ported end. The tailstock,

with the spindle set flush with the barrel is now moved along the bed until its center
comes in contact with the dead center in the end of the proving bar. The reéuIt is ob-
vious. If the tailstock spindle center is not absolutely in line with the headstock spindle
the indicator will show as many thousandths error as the tailstock is out of alignment with
the headstock. Whatever error exists in this alignment is then remedied by scraping

the tailstoek ways and adjusting the set over serews.

The alignment of the tailstock spindle is then tested. With the spindle flush
with the barrel, as before, the tailstock is moved along the bed until its center rests
_ in the center of the proving bar. An indicator reading is then taken after which the tail-
stock is moved back and the spindle extended to the limit of its travel. With the spindle

in this pasition the tailstock is again moved up until its center comes in contact with the
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dead center of the prov-
ing bar and another
reading is taken. Any
variation in these read-
ings is evidence that
the tailstock spindle is
out of alignment and
further adjustment

therefore is necessary.

After the head-
stock and tailstock

Fig. No. I1.  Showing Method of Testing the Alignment of Cross Slide.

have been aligned, the carriage ways are red leaded and fitted to to the bed, while at the

same time the cross slide is “squared up” at perfect right angles to the spindle. In place

of the proving bar a tram or squaring arbor is inserted in the headstock spindle taper (See

Figure No. 11) with the aligning arm at an exact right angle to the spindle axis. An

indicator reading is then taken at the outer end of the tram, the indicator being held in a

sliding block mounted on the carriage cross slide, or held in the compound rest.

Face Plale Jes/

Tes! Fapers

Slrawghl| Edge
o

Fig. No. I12. Showing Method of Testing Accuracy of Large Face Plates.

The tram is then
swung around 180 de-
grees to the rear of the
spindle and the indicator
block moved to the
farthest position on that
side and another reading
taken. If the carriage
bridge is not perfectly
square with t'he spindle
axis the indicator rea-

dings Wiﬂ vary. Should
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