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High Duty Tool Room Lathe

“American” High Duty Tool Room Lathes are built in five (5) sizes, 14 inch, 16
inch, 18 inch, 20 inch and 24 inch. The basis of these lathes is the regular ‘“American”
High Duty Lathe with Patented DropVee Bed, Double Plate Apron, Patented Quick-Change
Mechanism affording 48 thread and feed changes, Phosphor Bronze Bearings, etc., as
described in the circulars covering the standard machines.

The term ‘“Tool Room Lathe’’ is generally understood to mean a lathe fully equipped
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 steels.

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

In the following. we shall not try to give a description of the entire lathe as that is
taken care of by our regular circulars, but shall devote this space to a comprehensive

dgscription of the various attachments which are essential to a tool room lathe.
Circular No. 4. N 3M-B-2-19.




Taper Attachment

The “American” Taper Attachment, shown by the accompanying illustration, is
both in design and operation extremely simple, the construction being such as to avoid the
spring and inconvenience usually found in such a device. All parts are amply heavy and
numerous sliding joints are avoided, thus insuring a rigid mechanism and accuracy of tapers
produced therefrom.

Bolted to and traveling with the carriage, the taper attachment can be instantly
thrown into operation at any point along the lathe bed, by simply tightening one blnder
nut (J) on clamping dog, or can be as easily disengaged by releasing this nut.

When attached for taper work, the sliding shoe is directly connected with bottom.
slide of the tool rest by a heavy cast iron yoke, making its operation instantaneous, at the
same time doing away with all lost motion, weakness and inaccuracy found in taper at-
* tachments directly connected with cross
feed screw.

The Cross Feed Nut is always connected
with the tool rest, therefore, it can not
fall to one side and out of position.

Nut for engaging the Sliding Shoe is
arranged to slide in a slot in the yoke con-
nected with tool rest, and is attached to or
released from the yoke, as the case may be,
by tightening or loosening a single screw.

Accurate Graduations are provided
for quickly -setting to any desired taper
within its range, and in addition there is
provided a convenient hand screw with
graduated collar, used for extremely accurate
setting.

When Taper Attachment is ordered
before lathe leaves our works, all work neces-
sary to its application is finished, so lathe and attachment reach customer ready for use.

When Taper Attachment is ordered after lathe leaves our works, it can be readily
applied by the user, as all our lathe carriages are drilled to jigs, and properly tapped ready
to receive a taper attachment, with a small amount of fitting. Complete information rela-
tive to such fitting is furnished by us.

Illustration No. 4 Showing Taper Attachment.

Relieving Attachment
Built in Two Types—PLAIN and UNIVERSAL
For Application to 14”,16", 18", 20", 24” and 27" ‘*American’’ High Duty Lathes

Before entering into a description of this Attachment attention must be called to
the fact that it is built in two types—the Plain and the Universal, each one being designed
for certain classes of work; consequently on ordering an attachment of this kind it is impera-
tive that the characteristics of each type be thoroughly understood, in order that the proper
equipment may be secured for the work.




The Plain Relieving Attachment, as its name suggests, is a simple mechanism,
designed for plain relieving only. Owing to its limited field of action, the plain attachment
can be constructed of fewer and larger elements, producing, in consequence, a much more
rigid and durable mechanism than the universal type, which must cover in its operation
practically the entire field of relieving, including external, end and internal work.

‘The Universal Relieving Attachment, on the other hand, is designed to perform a
great variety of work, in fact, it must be ready when called upon to handle any kind of a
relieving job. It is, therefore, of necessity a more complicated mechanism than the plain
type, which is designed for one class of work only.

The “American’” Universal Relieving Attachment, while it is exceptionally free from
superfluous parts, nevertheless, owing to the wide field it must cover has of necessity more
sliding elements to wear, more adjustments to make, and less substantial parts to contend
with than the plain attachment. It must, therefore, be expected that the Universal Attach-
ment will demand care in handling and more intelligent operation to secure results.

Let it be understood here that the Universal Attachment is not designed for manu-
facturing purposes, but is intended for the tool room, which is called upon at various times
to produce special jobs of relieving work.

On the other hand, the Plain Attachment, owing to its less complicated design and
sturdier construction, is considerably more of a manufacturing equipment. It is, therefore,
a wise plan in some instances where there is a great deal of plain or straight relieving to be
done, and only an occasional job of end or internal work, to equip the tool room with both
types of attachments, inasmuch as they are interchangeable. In this way the plain work
which is to be done in quantities can be accomplished by an attachment built especially for
that particular work, while the occasional special job can be done on the Universal Attach-
ment.

It is not difficult from the preceding statements to realize the importance of thoroughly
considering the work before selecting the attachment. When only plain work is to be done
it is absolute folly to buy the Universal Attachment, when a Plain Attachment can be had
which is designed especially and solely for that particular purpose, on the other hand, it
must be remembered also that the Plain Attachment will not accommodate anything but
plain work, consequently no internal or end work can be handled by it.

Universal Relieving Attachment
For Application to 147, 16", 18", 20", 24” and 27" ‘‘American’’ High Duty Lathes

The function of the Universal Relieving Attachment is to relieve or back off the flutes
of rotary cutters, taps, reamers, end mills, hollow mills, dies, etc. Heretofore, all of the re-
lieving attachments on the market have been limited in their capacity for handling different
classes of relieving work and to the different types of lathes to which they could be applied,
therefore were not universal in their action.

In order to successfully overcome these limitations the New ‘“American” Universal
Relieving Attachment has been designed along original lines with the result that this at-
tachment is completely universal in its operation as will be evident from the fact that end
and internal relieving can be just as easily performed as straight relieving work, such as
relieving cutters, taps, hobs, etc.

In addition, this new design has eliminated the many objectionable features com-
mon to other makes, such as numerous shafts, mitre gears, racks, etc., and as a result the




New “American” Universal Relieving Attachment is very simple and efficient in its
design, only a few parts being used to accommodate a very wide range of work and to
provide an unusually direct drive.

One of the important features of this new attachment is that it can be used with
any type of “American” High Duty Lathe. In other words the application of this re-
lieving attachment is not limited to one type of lathe as are practically all other similar
attachments, but can be as easily applied to and operated in connection with a geared
head or motor driven lathe as it can with a cone head lathe.

The change gear mechanism is supported by a bracket located at the front of the
headstock on top of the quick change gear box. The gear train has a small quadrant which
carries the change gears, and which is used to disengage the drive when not required.
Power is taken from a spur gear located on the end of the spindle and is transmitted thru
the change gear mechanism to the driving shaft which extends thru the supporting
bracket on the quick change gear box and is journaled at the other end in a suitable
bracket fastened to the left wing of the carriage. Between this bracket and the

tool rest are located the universal
or knuckle joints which permit cross
movement to the tool slide.
The driving shaft revolves
constantly in one direction until
. thedirection of the spindle rotation
is reversed, at which time the
driving shaft ceases to reciprocate
the tool slide. This feature is of
great value, for by means of it the
tool slide will remain stationary
when the direction of the carriage
travelisreversed while the half nuts
are engaged. By means of this
same feature the tool can be with-
drawn from the work and run back
for a new cut, asis the practice in
tap and hob making, without any
waste motion of the parts and with
absolute safety to the cams. Thisfeature alone represents a very important advance in the de-
velopment of the Relieving Attachment, and greatly increases the efficiency of this mechanism.

To obtain this condition a clutch connection is used between the cam and the
driver which is operative in one direction only, therefore when the cam is set for operating
in one direction the reversal of the driving shaft will cause the clutch, which is held in
engagement by a spring, to be withdrawn from the cam with the result that the cam will
remain stationary and consequently will impart no motion to the tool slide.

In order to obtain the entire range shown on the index plate, three cams, of one,
two and four rises respectively, are provided in addition to the change gears. These cams
run in an oil bath, are carried on the cam shaft which is located directly in front of the tool
slide and can be very readily interchanged when desired. It will be noted by reference to
the index plate that the most commonly used reliefs are obtained by making the

Illustration No. 3 Showing Internal Relief.




slightest changes. Probably the most important and valuable feature of this new attach-
ment is that which permits the tool slide to be operated at every 30 degrees, thus providing
twelve (12) operating positions within a circle. It is this feature that permits of relieving
side cutters, end mills, and numerous jobs that heretofore could only be done by hand.
On practically all other attachments that can accommodate this class of work, certain
changes in, and additions to the regular equipment are necessary to make them operative
on internal and end relief work. On the “American’ Relieving Attachment, however, aside
from the simple adjusting of the tool slide to its proper position, there is absolutely
no change or readjustment of the mechanism required.

Very convenient means are provided on this attachment for obtaining the various
degrees of relief for either external or internal work. The adjustment takes place at the
front of the tool slide thru a thumb screw, while a graduated scale indicates the depth
of the relief as set.

As a further proof of the adaptability of this attachment, it can be applied and
operated absolutely independently of the taper attachment. In other words, as far as
the relieving -attachment itself is
concerned, a taper attachment is
not required except when taper
work is to be handled.

A standard compound rest
is furnished in addition to the
special relieving rest, the use of
which for general turning pur-
poses we strongly recommend, for
naturally the constant use of a
precision tool for rough work will
impair its accuracy and unfit it for
high grade tool room work.

As the compound rest is .
readily interchangeable with the § ~
special tool slide of the relieving
attachment, only a few moments
are required to make the change.

When necessary to relieve taps or hobs having spiral flutes, the “American’ Relieving
Attachment can be easily arranged to handle such work by the simple addition of
extra gears.

The parts used in the construction of the ‘“American” Universal Relieving Attach-
ment are of the very best material for the service required. The cam yoke is forged. The
cams, cam shoe and crank members are of tool steel, hardened and ground. The index bar in
top slide is of forged steel, all the shafts and gears are well proportioned, and the entire
mechanism is free from trappy construction. The compactness of the elements and their
proper relation to each other overcome any tendency to chatter or backlash. All gears
are securely covered. .

The ‘“American” Universal Relieving Attachment can be applied to any “American’’
High Duty Lathe below the 30 inch size after the machine has left our factory, the applica-
tion requiring only a slight amount of work by the purchaser.

Illustration No. 4 Showing End Relief.




Plain Relieving Attachment

The purpose of the Plain Relieving Attachment is to relieve the flutes of cutters,
reamers, hobs, taps and internal work as dies, ete. where the work requires neither side
nor end relief!

To secure an attachment capable of handling this work economically and on a
manufacturing basis the “American” Plain Relieving Attachment was designed with much
more liberal proportions and with greater rigidity than the average relieving attachment.
It consists primarily of a top and bottom slide and an intermediate nut block controlled by
a cam on the driving shaft. Back lash between the cam and tool has been absolutely elimin-
ated, insuring an accurate reproduction of the cam contour, resulting in the producing
of sharp edges on the work.

‘ The cam operates against a hardened plate attached to the steel nut block mounted
in a planed seat on the bottom slide, and is constructed so as to place the nut block and top
slide serew in tension under the cutting stroke. The nut for the top slide serew is made of
bronze and is attached to the top of the nut block, while the top slide screw connects the
block with the top slide. At the inner
end of the top slide is fastened a steel
strap, to which is secured a tension spring
bolt of sufficient dimensions to insure
smooth operation and long service. One
end of the tension spring bears against a
lug on the bottom slide, while the other
end bears against the head of the bolt.

Passing through the tension strap
are two buffer rods which are attached
to the nut block, their outing ends being
supplied with large bushings which bear
against raw-hide cushions inserted in the
bottom slide. The rods have lock nuts on

lllustration No. 5 Showing Plain Relieving Attachment. the outer ends to provide the proper ad-

justment for the buffer bushes to suit
any change in cam lobe height or wear on the buffer pads. These buffer cushions absorb
the shock and eliminate the noise. ,

Three cams are supplied with this attachment, which together with the change gears
produce the entire range shown on the index plate. On this attachment the regular cam
lobes are supplied with 34” drop, and any desired rate of relief must be obtained by inserting
another cam of the required drop. This is one of the principal points of difference between
the Plain and Universal attachments, and on account of the elimination of the set-over
yoke in top slide and the crank members, the results must be obtained through the cams.
The tool steel cams having one, two and four lobes are hardened and ground. The ends of
the cam hubs are provided with single tooth clutches which permit the driving shaft to be
reversed in direction when returning the carriage for a new cut without moving tool slide
during the return interval. A clutch sleeve on the driving shaft engages the clutch tooth
on one end of the cam. The cam clutches are cut right and left, and this permits of reversing
the cam for internal work when spindle direction is reversed. The cam shaft can be easily
removed for the changing of the cams.




The change gear mechanism is supported by a bracket located at the front of the head-
stock on top of the quick change gear box. The gear train has a small quadrant which
carries the change gears, and which is used to disengage the drive when not required.
Power is taken from a spur gear located on the end of the spindle and is transmitted thru
the change gear mechanism to the driving shaft which extends thru the supporting bracket
on the quick change gear box and is journaled at the other end in a suitable bracket fastened
to the left wing of the carriage. Between this bracket and the tool rest are located the
Universal or knuckle joints which permit cross movement to the tool slide.

This attachment can be used independently of or in conjunction with the taper
attachment, as the conditions may require.

The range of depths of relief on the Plain Attachment is as follows:

14" and 16” Lathes................. ... .. ... 0" to {%"max. cam lobe drop
18”, 20" and 24” M. P. Lathes.............. .. V" todgr * % W &
24" H. P. and 27" Lathes.............. .. .. .. 0" to 34" « « o« o«

Only 34" standard drop is regularly supplied on original cams. Other cams can be
supplied by us with drops to suit requirements within the above range,

Draw=-in Attachment

The Draw-in Attachment is a very simple mechanism consisting of a long hollow
steel bar, a hardened and ground steel taper bush and as many collets as are necessary
for holding different diameters of work.

The hollow bar which extends thru the spindle has a wooden hand wheel at one
end and is threaded internally at the other. The hardened and ground bush fits into the
spindle nose and the collets are placed in this bush, the threaded end extending thru and

Illustration No. 6 Showing Drawn-in Bar and Collets.

being engaged by the thread chased on the inside of the bar. The stock which is to be
turned is passed thru the bar from the head end of the lathe and is gripped in the collet
or chuck. The turning of the hand wheel, in one direction or the other, causes the collet
to either engage or disengage the work. Collets can be furnished for holding stock from
the smallest fraction of an inch up to 74 inch diameter on the 14 inch and 16 inch sizes
and up to 1 inch diameter on the 18 inch and 20 inch lathes. '

OIL PAN.

There is very little to be said in connection with the oil pan, aside from the fact
that it is made from sheet iron, its purpose being to catch the waste lubricant and thus
prevent it from running onto the floor and being wasted.

-




Quality —

The “American” Tool Room Lathe is
of very recent design, and embodies a num-
ber of original features which are described
in our High Duty Lathe Circular. We guar-
antee the workmanship on these machines to
be the very best that intelligent effort, com-
bined with long experience, skilled workmen
and a complete jig and tool system can pro-
duce, and likewise positively guarantee every
piece of metal that enters into the construc-

tion of our tools.

THE AMERICAN TOOL WORKS .CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.




14 in. Lathe, Fig.
16 in. Lathe, Fig.

No. 5.
No. 9.

Circular No. 11.

14 inch and 16 inch High Duty Lathes

Built in any Length of Bed from 6 ft. up, advancing by 2 ft. lengths

Swings over Bed. .. ... ...

Swings over Compound Rest Slide
Standard Length of Bed

6-ft. Bed takes between Centers, tailstock flush, Geared Head............ ... ...

6-ft. Bed takes between Centers, tailstock flush, Cone Head
Hole through Spindle to clear bar
Size of Tool ordinarily used
Tapers of Centers, Morse
Width of Driving Belt—Geared Head
Dia. of Driving Pulley—
Speed of Driving Pulley, r. p. m. ¢
Width of Driving Belt—Cone Head

143

3
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The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
lathe, and contains a number of features absolutely new to lathe design.

14 in. 16 in.
1614 in. 1814 in.
1124 in. 1214 in.
6 ft. 6 ft.
3714 in. 31 in.
3714 in. 31 in.
114 in. 114 in.
x1lin. 34 x114in.
3 4
3 in. 4 in.
10 in. 10 in.
390 360
21 2 in. 3 in.

LADLE LAIRD

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

3M-B-2-19.

MAIN OFFICES AND WORKS

CINCINNATI,

Uu. S. A.




Bed Construction. The bed is ribbed transversely with heavy double walled cross girths spaced
2’ apart, which form a very rigid construction for resisting the various stresses.

The Ways of the Bed Castings are condensed in the sand, thus producing a hard, close grained
metal for the V bearings. As this provides a harder metal on the shears than on the carriage bearings,
the wear which takes place will be largely confined to the carriage, where it will not impair the accuracy
or alignment of the machine.

The Carriage Vees are wider, and the bearings longer than are usually provided on other makes.
The carriage bridge has also been widened, and is of unusually great depth, due to the patented drop Vee
construction of the lathe bed.

The Compound Rest is rigidly designed, the swivel having full surface contact of square base
with bottom slide. It is clamped to the cross slide by means of two bolts. Tull length taper gibs,
having end screw adjustment, are provided on both the cross and compound rest slides, these gibs being placed
on the right hand side where they will not receive the thrust of the tool under ordinary working conditions.

The Tailstock
is of our improved four
bolt design on the 16
inch lathe, the rear
bolts being carried to
the top for conven-
ience in clamping; on
the 14 inch lathe two
clamping bolts are fur-
nished. The tailstock
spindle is clamped in
position by means of
a double plug binder,
which is so constructed
as to securely clamp
the spindle at any po-
sition without affect-
ing its alignment.

The Headstock
Spindle is made from
a special .759, carbon
hammered crucible
steel spindle stock, and
all other shafts, including the lead-screw, are made of a .459, carbon special ground stock.

The Spindle Bearings are equipped with sight feed oil cups, and all other important bearings are
oiled by means of our improved gravity oiling system, the oil being carried to the bearings through oil pipes
conspicuously located, which hold a generous supply of oil.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears
in the apron are also lined with bronze, the studs on which they run being case-hardened and ground, thus
providing a hard bearing surface, without impairing their strength. N

The Apron is made in a double wall or box section, giving all important studs and shafts an out-
board bearing. The rack pinion is heat treated, and provided with teeth of the stub tooth type to match
feed rack.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a
reversing motor for thread cutting. The thread dial is placed at the right of the apron, and can be readily
disengaged from the lead screw when not in use.

The Lead Screw is made from .459, carbon ground lead screw stock, and is 174" diameter on 14
inch, and 134" on 16 inch lathe. The maximum variation allowed in chasing these screws is .001” per lineal
foot, and they are guaranteed to be within this limit. These screws are chased by means of a special lead
screw made with a Brown & Sharpe master screw.

The 4" Pitch Lead Screw permits engaging the half nuts at the proper point when chasing all
threads, including those having a fractional pitch. This is not only a great saving feature, but is also a
safeguard against errors when chasing unit threads.

Motor Drive thru Patented 8-Speed Geared Head

o




The coarse pitch lead screw and the comparatively low apron ratio required obviate the necessity of
speeding up through the quick change gear mechanism for the coarser pitches and feeds. As a matter of
fact, no member of the quick change mechanism does at any time run faster than the initial driving shaft,
and the compounding gears are therefore only used for cutting the finer threads and feeds. Consequently
a very direct transmission is provided for heavy turning, etc.

Steel Gearing—All gears in the entire quick change gear mechanism are regularly made from .045
carbon bar steel. The apron gearing is also made
of the same material, with the exception of two large
gears which are made from steel castings.

The-Cone Gears of the quick change gear
mechanism are cut with the improved Brown &
Sharpe 20 degree involute cutters, which form a
pointed tooth slightly rounded at the top. This is
the only proper and satisfactory form of tooth to
use in a tumbler gear mechanism, as it permits in-
stantaneous engagement of the gears without clash-
ing. The pointed tooth also has a wider and
stronger section than the 1414 degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel, and is bronze bushed. Itis
guided into its respective positions by means of a
slotted plate attached to the front of the box.
Consequently the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself, and is mounted
on the front of the machine, being fixed to the
bed by means of a tongue and groove, which
insures permanently accurate alignment. This
mechanism is also much -more accessible for any

necessary attention than where it is incorporated in the bed under the headstock. It provides a
range of 48 threads and feeds, all of which are listed on a direct reading index plate located above
the tumbler lever. Provision is made for cutting the following threads: 2, 214, 214, 234 274, 3, 314, 314,
4, 413, 5, 513, 534, 6,615, 7, 8,9, 10, 11, 1114, 12, 13, 14, 16, 18, 20, 22, 23, 24, 26, 28, 32, 36, 40, 44, 46,
48, 52, 56, 64, 72, 80, 88, 92, 96, 104, 112. For additional threads see Auxiliary Quadrant.

Quick Change, Double Back Geared Friction Head.

All compounding in the feed box is done by means of taper jaw clutches which can be easily engaged.
This construction is undoubtedly superior to that used on other designs, which have a compound mechan-
ism of the tumbler gear type bolted on the end of the bed.

All Loose Gears in the quick change mechanism are bronze bushed.

Auxiliary Quadrant—While these new pattern lathes are provided with an unusually wide range for
thread cutting and feeding, provision for applying extra change gears is also made by means of an auxiliary
quadrant. This is located on the end of the bed, and carries the gears connecting the head with the quick
change mechanism. This arrangement permits the use or application of such extra change gears as will
be necessary to cut all special or metric threads not regularly furnished with the standard equipment.

Guaranteed Accuracy—If properly set up and levelled, “American” Lathes are guaranteed to bore
and turn true to within .001 in. The material entering into their construction is also guaranteed in every
essential to be the very best obtainable for the purpose used. We will further guarantee to repair any break-
ages or damages to the machine due to defective material or faulty workmanship.

Single Back Geared 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 the other types of heads, all shafts are of high grade

steel, accurately ground and run in high quality phosphor bronze bearings having efficient oiling facilities.
Sight-feed oilers are furnished on the spindle bearings.




Quick Change Double Back Geared Head Lathe—The new ‘“American” Quick Change Double
Back Geared Head was designed with the idea of producing a double back geared head lathe with an instan-
taneous speed change from second back gear to first back gear speeds. This result has been accomplished by
incorporating a frictional connection between the back shaft and double back gears, by means of which the head
is under control, speeds can be changed instantly, and the head started and stopped. Nine spindle speeds
are provided, both forward and reverse, or 18 forward speeds, provided the reverse speeds are not required.

The controlling lever extends to the front of the head where it is always within reach, and operates
two verylarge and powerful friction clutches which are self adjusting for wear.

The great advantage offered by this type of head should certainly be appreciated, for it permits the
operator to instantly change from a slow to a fast speed, or vice versa, without stopping his lathe to
shift gears or belts.

It will also be noted that the walls of the headstock are built up even with the center line of the cone
pulley, and consequently provide an unusually rigid connection between the front and rear spindle bearings.

This Quick Change, Double Back Geared Head is a new development on the “American’” High Duty
Lathe, and represents another step forward in accord with the progressive policy adopted by The American
Tool Works Company.

Patented Geared Head provides eight spindle speeds, is very powerfully designed, being particularly
adapted to a heavy class of lathe work, such as is found in railroad shops, forge shops and steel mills. Some
idea of its great driving power may be had from the fact that
the greatest speed reduction is at the unusually high ratio of
32.2 to 1 on 14 inch, and 34 to 1 on 16 inch lathe. When
arranged for motor drive a constant speed motor either of
the direct or alternating current type is located on the top of
the patented geared head, and connected to the main driv-
ing shaft through three spur gears. REight fundamental
spindle speeds are obtainable from 12 to 390 R. P. M. on
14 inch, and 10 to 360 R. P. M. on 16 inch lathe. When
apron control is furnished the motor can be started and
stopped by means of a controller hand wheel conveniently
located at the right hand end of carriage, where a dial
indicates how the motor is set.

The Motor Speed can be comparatively high, 700 to
1000 R. P. M., thereby cutting down the size and first cost
_ of same. A pair of sensitive but powerful friction clutches

Patented 8-Speed Geared Head, Belt Driven are provided on the driving shaft for starting and stopping,
or slightly moving the gears in head, to facilitate making
speed changes without shock to the parts or interfering with the motor speed.

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customer specify the size of the motor desired after having made a thorough investigation of the uses to
which the lathe is to be put, so that a motor of proper horse power may be supplied. The services of our
engineering department are at your disposal to properly determine the range of speeds and size of motor
particularly suited to your requirements. If the Lathe must stand up to continuous hard work, a large
motor should be used, whereas, if it is intended only for a general line of work, a motor of normal horse power
will be amply sufficient. Size of motor should be from 1 to 3 horse power on 14 inch, and from 2 to 4 horse
power on 16 inch lathe.

Double Friction Countershaft is regularly supplied with all belt driven lathes.

Countershaft Pulleys for 14 inch cone driven head are 10 in. diameter for 3 in. belt, with speeds
forward 200, reverse 247 R. P. M., and for 16 inch size are 12 in. diameter for 4 in. belt, with speeds for-
ward 187, reverse 232 R. P. M.

Regular Equipment, upon which base price is determined, includes compound and steady rests,
also thread dial, countershaft for belt drives, large and small face plates and wrenches. An instruction book
is regularly supplied, giving directions for the installation and operation of our machines.

At Extra Cost, we can equip this Lathe with improved taper, draw-in and relieving attachments, turret
on carriage, turret on shears, turret tool post, double back geared head, “‘patented” geared head for belt or
motor drive, follow rest, extra gears and index plates for special fine, coarse or metric threads.




18 in. Lathe, Fig. No. 13. CIRCULAR No. 15.

18 inch High Duty Lathes.

Built in any Length of Bed, from 6 feet up, advancing by 2 ft. length.

Swings over Bed. . . ... 2014 in.
Swings over Compound Rest Slide.............. .. 1314 in.
standard Length Of Betl. ..o me smsmssms amsms sms sarams o osimoeims smpasimi £osmosmn oomme s 6 ft.
6-ft. Bed takes between Centers, tailstock flush, Geared Head............................ 27 in.
6-ft. Bed takes between Centers, tailstock flush, Cone Head. .. .......................... 27 in.
Hole through Spindle to clear bar. .. ... ... ... ... ... . 114 in.
Size of Tool ordinarily used. ... ... ... . .. . . . 34 x 114 in,
Tapers Of CEnGERS; IOTSE: vuiw v siioch iss 588555 §5 AR S (05085 0 5 &0 in mam s £ m s winsa oo oo s 4
Width of Driving Belt—Geared Head.......... ... ... . . . ... 5 in.
Dia. of Driving Pulley— e I e e e k) s e ok 12 in.
Speed of Driving Pulley, r. p. m. 330
Width of Driving Belt—Cone Head. ..... ...t 314 in.
DOTE WEOTH & 2 256 ot 5555 5505 618 2 mn a5 wmom s m i o e 5 s s e o o e o o e 8 508 58 LAPEL

The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
lathe and contains a number of features absolutely new to lathe design.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS
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Bed Construction. The bed is ribbed transversely with heavy double walled cross girths spaced 2’
apart, which form a very rigid construction for resisting the various stresses.

The Ways of the Bed Castings are carefully chilled, which produces a hard, close grained metal
for the V bearings. As this provides a harder metal on the shears than on the carriage bearings, the wear
which takes place will be largely confined to the carriage, where it will not impair the accuracy or align-
ment of the maéhine.

The Carriage Vees are wider and the bearings longer than are usually provided on other makes.
The carriage bridge has also been widened, and is of unusually great depth, due to the patented drop Vee
construction of the lathe bed.

The Compound Rest is rigidly designed, the swivel having full surface contact of square base with
bottom slide. It is clamped to the cross slide by means of four bolts. Full length taper gibs, having
end screw adjustment are provided on both the cross and compound rest slides, these gibs being placed on
the right hand side where they will not receive the thrust of the tool under ordinary working conditions.

The Tailstock is of ourimproved four bolt design, the rear bolts being carried to the top for conven-

: ience in clamping.
The tailstock spindle
is clamped in position
by means of a double
plug binder which is so
constructed as to se-
curely clamp the spin-
dle at any position
without affecting its
alignment.

The Headstock
Spindle is made from
a special .769, carbon
hammered crucible
steel spindle stock, and
all other shafts, in-
cluding the lead-screw,
are made of a .459
carbon special ground
stock.

Motor Drive thru Patented 8-Speed Geared Head

The Spindle Bearings are of high grade phosphor bronze and are equipped with sight feed oil
cups. All other important bearings are oiled by means of our improved gravity oiling system, the oil being
carried to the bearings through oil pipes conspicuously located, which hold a generous supply of oil.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears
in the apron are also lined with bronze, the studs on which they run being case-hardened and ground, thus
providing a hard bearing surface without impairing their strength.

The Apron is made in a double wall or box section, giving all important studs and shafts an out-
board bearing.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a
reversing motor for thread cutting. The thread dial is placed at the right of the apron, and can be readily
disengaged from the lead screw when not in use.

The Lead Screw is made from .45, carbon ground lead screw stock, and is 154" diameter. The
maximum variation allowed in chasing these screws is .001” per lineal foot, and they are guaranteed to be
within this limit. These screws are chased by means of a special lead screw made from a Brown & Sharpe
master screw.

The 2" Pitch Lead Screw permits engaging the half nuts at the proper point when chasing all
threads, including those having a fractional pitch. This is not only a great saving feature, but is also a
safeguard against errors when chasing unit threads.




The coarse pitch lead screw and the comparatively low apron ratio required obviate the necessity of
speeding up through the quick change gear mechanism for the coarser pitches and feeds. As a matter of
fact, no member of the quick change mechanism does at any time run faster than the initial driving shaft,
and the compounding gears are therefore only used for cutting the finer threads and feeds. Consequently
a very direct transmission is provided for heavy turning, ete.

Steel Gearing—All gears in the entire quick change gear mechanism are regularly made from .045
carbon bar steel. The apron gearing is also made
of the same material with the exception of two
large gears which are made from steel castings.

The Cone Gears of the quick change gear
mechanism are cut with the improved Brown &
Sharpe 20 degree involute cutters, which form a
pointed tooth slightly rounded at the top. This
is the only proper and satisfactory form of tooth
to use in a tumbler gear mechanism, as it permits
instantaneous engagement of the gears without
clashing. The pointed tooth also has a wider and
stronger section than the 1414 degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel, and is bronze bushed.
It is guided into its respective positions by means
of a slotted plate attached to the front of the box.
Consequently the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself, and is mounted on
the front of the machine, being fixed to the bed by
means of a tongue and groove, which insures per-
manently accurate alignment. This mechanism
is also much more accessible for any necessary Quick Change, Double Back Geared Friction Head.
attention than where it is incorporated in the
bed under the headstock. It provides a range of 48 threads and feeds, all of which are listed on a direct reading
index plate located above tlle tumbler lever.  Provision is made for cutting the following threads: 1,114, 114,
134, 1%, 134, 134, 134, 2, 214, 214, 234, 273, 3, 3Y4, 314, 4, 414, 5, 514, 534, 6, 615, 7, 8, 9. 10, 11, 1114, 12;
13, 14, 16, 18, 20, 22, 23, 24, 26, 28, 32, 36, 40, 44, 46, 48, 52, 56. TFor additional threads see Auxiliary
Quadrant.

All compounding in the feed box is done by means of taper jaw clutches which can be easily engaged.
This construction is undoubtedly superior to that used on other designs, which have a compound mechan-
ism of the tumbler gear type bolted on the end of the bed.

All Loose Gears in the quick change mechanism are bronze bushed.

Auxiliary Quadrant—While these new pattern lathes are provided with an unusually wide range for
thread cutting and feeding, provision for applying extra change gears is also made by means of an auxiliary
quadrant. This is located on the end of the bed, and carries the gears connecting the head with the quick
change mechanism. This arrangement enables the use or application of such extra change gears as will
be necessary to cut all special or metric threads not regularly furnished with the standard equipment.

Guaranteed Accuracy—If properly set up and levelled “American’” Lathes are guaranteed to bore
and turn true to within .001 in. The material entering into their construction is also guaranteed in every
essential to be the very best obtainable for the purpose used. We will further guarantee to repair any break-
ages or damage to the machine due to defective material or faulty workmanship. ;

Single Back Geared 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 the other types of heads, all shafts are of high grade
steel, accurately ground, and run in high quality phosphor bronze bearings having efficient oiling facilities.
Sight-feed oilers are furnished on the spindle bearings.
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Quick Change Double Back Geared Head Lathe—The new “American” Quick Change Double
Back Geared Head was designed with the idea of producing a double back geared head lathe with an instan-
taneous speed change from second back gear to first back gear speeds. This result has been accomplished by
incorporating a frictional connection between the back shaft and double back gears by means of which the head
is under control, speeds can be changed instantly, and the head started and stopped. Nine spindle speeds
are provided, both forward and reverse, or 18 forward speeds, providing the reverse speeds are not required.

The controlling lever extends to the front of the head where it is always within reach and operates
two very large and powerful friction clutches which are self adjusting for wear.

The great advantage offered by this type of head should certainly be appreciated, for it permits the
operator to instantly change from a slow to a fast speed or vice versa without stopping his lathe to
shift gears or belts.

It will also be noted that the walls of the headstock are built up even with the center line of the cone
pulley, and consequently provide an unusually rigid connection between the front and rear spindle bearings.

This Quick Change, Double Back Geared Head is a new development on the ‘“‘American’” High Duty
Lathe, and represents another step forward in accord with the progressive policy adopted by The American

Tool Works Company.

Patented Geared Head provides eight spindle speeds; is very powerfully designed, being particularly
adapted to a heavy class of lathe work, such as is found in railroad shops, forge shops and steel mills. Some
idea of its great driving power may be had from the fact that
the greatest speed reduction is at the unusually high ratio of
35 to 1. When arranged for motor drive a constant speed
motor either of the direct or alternating current type is lo-
cated on the top of the patented geared head, and connected
to the main driving shaft through three spur gears. Eight
fundamental spindle speeds are obtainable from 9.5 to 330
R. P. M. When apron control is furnished the motor can
be started and stopped by means of a controller hand wheel
conveniently located at the right hand end of carriage, where
a dial indicates how the motor is set.

The Motor Speed can be comparatively high, 700 to
1000 R. P. M., thereby cutting down the size and first cost
of same. A pair of sensitive but powerful friction clutches
are provided on the driving shaft for starting and stopping
or slightly moving the gears in head, to facilitate making
speed changes without shock to the parts or interfering with
the motor speed.

Patented 8-Speed Geared Head, Belt Driven

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customers specify the size of the motor desired after having made a thorough investigation of the uses to
which the lathe is to be put, so that a motor of proper horse power may be supplied. The services of our
engineering department are at your disposal to properly determine the range of speeds and size of motor
particularly suited to your requirements. If the Lathe must stand up to continuous hard work, a large
motor should be used, whereas, if it is intended only for a general line of work, a motor of normal horse power
will be amply sufficient. Size of motor should be from 3 to 5 horse power.

Double Friction Countershaft is regularly supplied with all belt driven lathes.

Countershaft Pulleys for Single Back Geared Head are 12 in. diameter for 4 in. belt, with speeds
forward 168, reverse 211 R. P. M. The pulleys for Quick Change Double Back Geared Head are 12 in. dia-
meter for 4 in. belt, with speeds forward 232, reverse 286 R. P. M.

Regular Equipment upon which base price is determined includes compound and steady rests:
also thread dial, countershaft for belt drives, large and small face plates and wrenches. An instruction book
is regularly supplied giving directions for the installation and operation of our machines.

At Extra Cost, we can equip this Lathe with improved taper, draw-in and relieving attachments,
turret on carriage, turret on shears, turret tool post, double back geared head, ‘‘patented’” geared head for
belt or motor drive, follow rest, extra gears and index plates for special fine, coarse or metric threads.




20 in. Lathe, Fig. No. 26. Circular No. 29.
24 in. Lathe, Fig. No. 28.

i DI

20 inch and 24 inch Medium Pattern High Duty Lathes

Built in any Length of Bed, from 8 ft. up, advancing by 2 ft. lengths.

20 in. 24 in.
Swings over Bed. .. ... 2214 in. 2414 in.
Swings over Compound Rest Slide........... .. ... .. ... .. ............ 1414 in. 1714 in.
Standard Length of Bed. .. ......coviiirin it e, 8 ft. 8 ft.
8-ft. Bed takes between Centers, tailstock flush, Geared Head................ 3 ft. 10 in. 3 ft. 10 in.
8-ft. Bed takes between Centers, tailstock flush, Cone Head................. 3 ft. 10 in. 3 ft. 10 in.
Hole through Spindle to clear bar........ ... ... ... ... ... ... ... .. ... 14% in. 111 in.
Size of Tool ordinarily used................. o, 34 x 114 in. 34 x 114 in.
Taper of Centers, MOISE. . . oottt e e 4 4
Width of Driving Belt—Geared Head.....................coouiuininnnn... 514 in. 514 in.
Dia. of Driving Pulley— e O oo ) B i 1 E O e e o1 Bl ey e e sy 14 in. 14 in.
Speed of Driving Pulley, r. p. m. ... ... .. . ... 300 300
Width of Driving Belt—Cone Head.. ... ... ... . 0. .. 334 in. 334 in.
Code Word. . ... LABEL LABOR

The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
lathe and contains a number of features absolutely new to lathe design.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.

3M-B-5-19




Bed Construction. The bed is ribbed transversel& with heavy double walled cross girths spaced 2’
apart, which form a very rigid construction for resisting the various stresses.

The Ways of the Bed Castings are carefully chilled, which produces a hard, close grained metal
for the V bearings. As this provides a harder metal on the shears than on the carriage bearings, the wear
which takes place will be largely confined to the carriage, where it will not impair the accuracy or align-
ment of the machine.

The Carriage Vees are wider and the bearings longer than are usually provided on other makes.
The carriage bridge has also been widened, and is of unusually great depth, due to the patented drop Vee
construction of the lathe bed.

The Compound Rest is rigidly designed,the swivel having full surface contact of square base with
bottom slide. It is clamped to the cross slide by means of four bolts. Full length taper gibs, having
end screw adjustment are provided on both the cross and compound rest slides, these gibs being placed on
the right hand side where they will not receive the thrust of the tool under ordinary working conditions.

The Tailstock is of ourimproved four bolt design, the rear bolts being carried to the top for conven-

; ience in clamping.
The tailstock spindle
is clamped in position
by means of a double
plug binder which is so
constructed as to se-
curely clamp the spin-
dle at any position
without affecting its
alignment.

The Headstock
Spindle is made from
a special 759, carbon
hammered crucible
steel spindle stock, and
all other shafts, in-
cluding the lead-screw,
are made of a .459%,

‘ carbon special ground
Motor Drive thru Patented 8-Speed Geared Head StOCk.

The Spindle Bearings are equipped with sight feed oil cups and all other important bearings are
oiled by means of our improved gravity oiling system, the oil being carried to the bearings through oil pipes
conspicuously located, which hold a generous supply of oil.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears
in the apron are also lined with bronze, the studs on which they run being case-hardened and ground, thus
providing a hard bearing surface without impairing their strength.

The Apron is made in a double wall or box section, giving all important studs and shafts an out-
board bearing.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a
reversing motor for thread cutting. The thread dial is placed at the right of the apron and can be readily
disengaged from the lead screw when not in use.

The Lead Screw is made from .459, carbon ground lead screw stock, and is 134" diameter. The
maximum variation allowed in chasing these screws is .001” per lineal foot, and they are guaranteed to be
within this limit. These screws are chased by means of a special lead screw made from a Brown & Sharpe
master screw.

The 12" Pitch Lead Screw permits engaging the half nuts at the proper point when chasing all
threads, including those having a fractional pitch. This is not only a great saving feature, but is also a
safeguard against errors when chasing unit threads.




The coarse pitch lead secrew and the comparatively low apron ratio required, obviate the necessity of
speeding up through the quick change gear mechanism for the coarser pitches and feeds. As a matter of
fact, no member of the quick change mechanism does at any time run faster than the initial driving shaft,
and the compounding gears are therefore only used for cutting the finer threads and feeds. Consequently
a very direct transmission is provided for heavy turning, etc.

Steel Gearing—Allgears in the entire quick change gear mechanism are regularly made from .045
carbon bar steel. The apron gearing is also made of the same material, with the exception of two large
gears which are made from steel castings.

The Cone Gears of the quick change gear
mechanism are cut with the improved Brown &
Sharpe 20 degree involute cutters, which form a
pointed tooth slightly rounded at the top. This
is the only proper and satisfactory form of tooth
to use in a tumbler gear mechanism, as it permits
instantaneous engagement of the gears without
clashing. The pointed tooth also has a wider and
stronger section than the 1414 degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel, and is bronze bushed.
It is guided into its respective positions by means
of a slotted plate attached to the front of the box.
Consequently the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself, and is mounted on
the front of the machine, being fixed to the bed by
means of a tongue and groove, which insures per-
manently accurate alignment. This mechanism
is also much more accessible for any necessary
attention than where it is incorporated in the
bed under the headstock. It provides a range of 48 threads and feeds, all of which are listed on a direct reading
index plate located above the tumbler lever. Provision is made for cutting the following threads: 1, 11g, 114,
1%7 1'17(55 lyy 1%} 1%: 2! 2%7 2%} 2%; 2%, 3: 31/; 3%; 4; 4V, 5; 5%, 5%y 6; GV, 7, 8, 9, 10, 11, 11%, 12,
13, 14, 16, 18, 20, 22, 23, 24, 26, 28, 32, 36, 40, 44, 46, 48, 52, 56. TFor additional threads see Auxiliary
Quadrant.

All compounding in the feed box is done by means of taper jaw clutches which can be easily engaged.
This construction is undoubtedly superior to that used on other designs, which have a compound mechan-
ism of the tumbler gear type bolted on the end of the bed.

Quick Change, Double Back Geared Friction Head.

All Loose Gears in the quick change mechanism are bronze bushed.

Auxiliary Quadrant—While these new pattern lathes are provided with an unusually wide range for
thread cutting and feeding, provision for applying extra change gears is also made by means of an auxiliary
quadrant. This is located on the end of the bed and carries the gears connecting the head with the quick
change mechanism. This arrangement permits the use or application of such extra change gears as will
be necessary to cut all special or metric threads not regularly furnished with the standard equipment.

Guaranteed Accuracy—If properly set up and levelled “‘American’ Lathes are guaranteed to bore
and turn true to within .001 in. in 18 inches. The material entering into their construction is also
guaranteed in every essential to be the very best obtainable for the purpose used. We will further guarantee
to repair any breakages or damage to the machine due to defective material or faulty workmanship.

Single Back Geared 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 the other types of heads, all shafts are of high grade
steel, accurately ground, and run in high quality phosphor bronze bearings having efficient oiling facilities.
Sight-feed oilers are furnished on the spindle bearings.




Quick Change Double Back Geared Head Lathe.—The new *“ American” Quick Change Double
Back Geared Head was designed with the idea of producing a double back geared head lathe with an instan-
taneous speed change from second back gear to first back gear speeds. This result has been accomplished by
incorporating a frictional connection between the back shaft and double back gears by means of which the head
is under control, speeds can be changed instantly and the head started and stopped. Nine spindle speeds
are provided, both forward and reverse, or 18 forward speeds, providing the reverse speeds are not required.

The controlling lever extends to the front of the head where it is always within reach and operates
two very large and powerful friction clutches which are self adjusting for wear.

The great advantage offered by this type of head should certainly be appreciated, for it permits the
operator to instantly change from a slow to a fast speed or vice versa without stopping his lathe to
shift gears or belts.

It will also be noted that the walls of the headstock are built up even with the center line of the cone
pulley and consequently provide an unusually rigid connection between the front and rear spindle bearings.

This Quick Change, Double Back Geared Head is a new development on the ‘“American’ High Duty
Lathe and represents another step forward in accordance with the progressive policy adopted by The
American Tool Works Company.

Patented Geared Head provides eight spindle speeds;is very powerfully designed, being particularly
adapted to a heavy class of lathe work, such asis found in railroad shops, forge shops and steel mills. Some
idea of its great driving power may be had from the fact
that the greatest speed reduction is at the unusually
high ratio of-35 to 1. When arranged for motor drive,
a constant speed motor either of the direct or alter-
nating current type is located on the top of the patented
geared head, and connected to the main driving shaft
through three spur gears. Eight fundamental spindle
speeds are obtainable from 8.6 to 300 R.P.M. When
apron control is furnished, the motor can be started
and stopped by means of a controller hand wheel con-
veniently located at the right hand end of carriage
where a dial indicates how the motor is set.

The Motor Speed can be comparatively high,
700 to 1000 R.P. M., thereby cutting down the size and
first cost of same. A pair of sensitive, but powerful
friction clutches are provided on the driving shaft for
starting and stopping, or slightly moving the gears in
head, to facilitate making speed changes without shock
Patorited B-Siesd Gearsd: Head, Belt Diiveh: to the parts or interfering with the motor speed.

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customer specify the size of the motor desired after having made a thorough investigation of the uses
to which the lathe is to be put, so that a motor of proper horse power may be supplied. The services of our
engineering department are at your disposal to properly determine the range of speeds and size of motor
particularly suited to your requirements. If the Lathe must stand up to continuous hard work, a large
motor should be used, whereas, if it is intended only for a general line of work, a motor of normal horse power
will be amply sufficient. Size of motor should be from 5 to 10 horse power.

Double Friction Countershaft is regularly supplied with all belt driven lathes.

Countershaft Pulleys for Single Back Geared Head are 14 in. diameter, for 4 in. belt with speeds
forward 159, reverse 205 R. P. M. The pulleys for Quick Change Double Back Geared Head are 14 in.
diameter for 4 in. belt, with speeds forward 220, reverse 272 R. P. M.

Regular Equipment, upon which base price is determined, includes compound and steady rests,
also thread dial, countershaft for belt drives, large and small face plates and wrenches. An instruction
book is regularly supplied giving directions for the installation and operation of our machines.

At Extra Cost we can equip this Lathe with improved taper, draw-in and relieving attachments, turret
on carriage, turret on shears, turret tool post, double back geared head, ‘‘patented” geared head for belt or
motor drive, follow rest, full swing rest, extra gears and index plates for special fine, coarse or metric threads.
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24 inch Lathe, Fig. No. 32. CIRCULAR No. 33.
27 inch Lathe, Fig. No. 34.

24 inch Heavy Pattern and 27 inch
High Duty Lathes

Built in any Length of Bed, from 10 ft. up, advancing by 2 ft. lengths.

24 in. 27 in.
Swings over Bed...... ... 2614 in. 2814 in.
Swings over Compound Rest Slide......... ... ... .. .. ... ... . ... ... ... . . 1714 in. 2014 in.
Standard Length of Bed............. ... ... .. . .. . . . ... . . ... 10 ft. 10 ft.
10-ft. Bed takes between Centers, tailstock flush, Geared Head.... .. .. ... ... . 5.1t 5 ft.
10-ft. Bed takes between Centers, tailstock flush, Cone Head. .. ... .. .... ... . .. 5 ft. 5 ft.
Hole through Spindle to clear bar. .. ... ... .. ... ... ... ... .. . . .. ... . ... ... 2{% in. 24 in.
Size of Tool ordinarily used.......... ... ... . ... ... ... . . ... . .. .. . ... . ... 7% x 134 in. 74 x 134 in.
Taper of Centers, Morse. . ......... .. ... . ... ... ... ... . ... .. . ... . ... .. 5 5
Width of Driving Belt—Geared Head................... ... ... ... ... ... ... 6 in. 6 in.
Dia. of Driving Pulley— s i S0 o oottt ek e o vt o S 708 16 in. 16 in.
Speed of Driving Pulley, r. p. m.“ ... .. ... . 268 268
Width of Driving Belt—Cone Head.......................... . ... ... .. .. .. 414 in. 414 in.

COAEG WIORH £ 15 5 50551 nrn e dime s o ssia e e 50808 £t 2 805 515 n mom o e en e o o s LARCH LARK

The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
lathe, and contains a number of features absolutely new to lathe design.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.

3M-B-5-19.




Bed Construction. The bed is ribbed transversely with heavy double walled cross girths spaced 2’
apart. A rib is carried lengthwise in the center of the bed which has a rack cast integral with it. The tail-
stock is provided with a pawl which engagesthis rack for resisting the end thrust when heavy work isbeing turned.

The Ways of the Bed Castings are carefully chilled, which produces a hard, close grained metal
for the V bearings. As this provides a harder metal on the shears than on the carriage bearings, the wear
which takes plade will be largely confined to the carriage, where it will not impair the accuracy or align-
ment of the machine.

The Carriage Vees are wider and the bearings longer than are usually provided on other makes.
The carriage bridge has also been widened, and is of unusually great depth, due to the patented drop Vee
construction of the lathe bed.

The Compound Rest is rigidly designed,the swivel having full surface contact of square base with
bottom slide. It is clamped to the cross slide by means of four bolts. Tull length taper gibs, having
end scréw adjustment are provided on both the cross and compound rest slides, these gibs being placed on
the right hand side where they will not receive the thrust of the tool under ordinary working conditions.

The Tailstock is of ourimproved four bolt design, the rear bolts being carried to the top for conven-
ience in clamping.
The tailstock spindle
is clamped in position
by means of a double
plug binder which is so
constructed as to se-
curely clamp the spin-
dle at any position
without affecting its
alignment.

The Headstock
Spindle is made from
a special 759, carbon
hammered crucible
steel spindle stock, and
all other shafts, in-
cluding the lead-screw,
are made of a .459,

carbon special ground
Motor Drive thru Patented 8-Speed Geared Head StOCk.

The Spindle Bearings are equipped with sight feed oil cups and all other important bearings are
oiled by means of our improved gravity oiling system, the oil being carried to the bearings through oil pipes
conspicuously located, which hold a generous supply of oil.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears
in the apron are also lined with bronze, the studs on which they run being case-hardened and ground, thus
providing a hard bearing surface without impairing their strength.

The Apron is made in a complete double wall or box section, giving all studs and shafts an outboard
bearing. The rack pinion can be withdrawn from the rack when cutting threads, consequently all possi-
bility of chatter or vibration is avoided, when cutting coarse pitch screws.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a
reversing motor for thread cutting. The thread dial is placed at the right of the apron and can be readily
disengaged from the lead screw when not in use.

The Lead Screw is made from .459%, carbon ground lead screw stock., and is 2” diameter. The
maximum variation allowed in chasing these screws is .001” per lineal foot, and they are guaranteed to be
within this limit. These screws are chased by means of a special lead screw made from a Brown & Sharpe
master screw.

The 12" Pitch Lead Screw permits engaging the half nuts at the proper point when chasing all

threads, including those having a fractional pitch. This is not only a great saving feature, but is also a
safeguard against errors when chasing unit threads.




The coarse pitch lead screw and the comparatively low apron ratio required, provides the further great
advantage of obviating the necessity of speeding up through the quick change gear mechanism for the coarser
pitches and feeds. As a matter of fact, no member of the quick change mechanism does at any time run faster
than the initial driving shaft, and the compounding gears are therefore only used for cutting the finer threads
and feeds. Consequently, a very direct transmission is provided for heavy turning, etc.

Steel Gearing—All gears in the entire quick change gear mechanism are regularly made from .045
carbon bar steel. The apron gearing is also made of the same material, with the exception of two large
gears which are made from steel castings.

The Cone Gears of the quick change gear
mechanism are cut with the improved Brown &
Sharpe 20 degree involute cutters, which form a
pointed tooth slightly rounded at the top. This
is the only proper and satisfactory form of tooth
to use in a tumbler gear mechanism, as it permits
instantaneous engagement of the gears without
clashing. The pointed tooth also has a wider and
stronger section than the 1414 degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel, and is bronze bushed.
It is guided into its respective positions by means
of a slotted plate attached to the front of the box.
Consequently the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself, and is mounted on
the front of the machine, being fixed to the bed by
means of a tongue and groove, which insures per-
manently accurate alignment. This mechanism
is also much more accessible for any necessary
attention than where it is incorporated in the
bed under the headstock. It provides a range of 48 threads and feeds, all of which are listed on a direct reading
index plate located above the tumbler lever. Provision is made for cutting the following threads: 14. 5%, 34,
%) 17 ]%7 1%} 1%’ 17176‘} 1%7 1%7 ]‘%’ 2} 2%7 2V7 2%7 27/7 3? 3%7 3%7 47 4%! 5) 5%7 5%) 67 6%7 7’ 87 97 10) 117
1115, 12, 13, 14, 16, 18, 20, 22, 23, 24, 26, 28. For additional threads see Auxiliary Quadrant.

Quick Change, Double Back Geared Friction Head.

All compounding in the feed box is done by means of taper jaw clutches which can be easily engaged.
This construction is undoubtedly superior to that used on other designs, which have a compound mechan-
ism of the tumbler gear type bolted on the end of the bed.

All Loose Gears in the quick change mechanism are bronze bushed.

Auxiliary Quadrant—While these new pattern lathes are provided with an unusually wide range for
thread cutting and feeding, provision for applying extra change gears is also made by means of an auxiliary
quadrant. This is located on the end of the bed and carries the gears connecting the head with  the quick
change mechanism. This arrangement permits the use or application of such extra change gears as will
be necessary to cut all special or metric threads not regularly furnished with the standard equipment.

Guaranteed Accuracy—If properly set up and levelled “American” Lathes are guaranteed to bore
and turn true to within .001 in. in 18 inches. The material entering into their construction is also
guaranteed in every essential to be the very best obtainable for the purpose used. We will further guarantee
to repair any breakages or damage to the machine due to defective material or faulty workmanship.

Single Back Geared 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 the other types of heads, all shafts are of high grade
steel, accurately ground, and run in high quality phosphor bronze bearings having efficient oiling facilities.
Sight-feed oilers are furnished on the spindle bearings.




Quick Change Double Back Geared Head Lathe.—The new ‘““American’ Quick Change Double
Back Geared Head was designed with the idea of producing a double back geared head lathe with an instan-
taneous speed change from second back gear to first back gear speeds. This result has been accomplished by
incorporating a frictional connection between the back shaft and double back gears by means of which the head
is under control, speeds can be changed instantly and the head started and stopped. Nine spindle speeds
are provided, both forward and reverse, or 18 forward speeds, providing the reverse speeds are not required.

The controlling lever extends to the front of the head where it is always within reach and operates
two very large and powerful friction clutches which are self adjusting for wear.

The great advantage offered by this type of head should certainly be appreciated, for it permits the
operator to instantly change from a slow to a fast speed or vice versa without stopping his lathe to
shift gears or belts.

It will also be noted that the walls of the headstock are built up even with the center line of the cone
pulley and consequently provide an unusually rigid connection between the front and rear spindle bearings.

This Quick Change, Double Back Geared Head is a new development on the ‘““American” High Duty
Lathe and represents another step forward in accordance with the progressive policy adopted by The
American Tool Works Company.

Patented Geared Head provides eight spindle speeds; is very powerfully designed, being particularly
adapted to a heavy class of lathe work, such as is found in railroad shops, forge shops and steel mills. Some
/ idea of its great driving power may be had from the fact
that the greatest speed reduction is at the unusually
high ratio of 36.22 to 1. When arranged for motor drive,
a constant speed motor either of the direct or alter-
nating current type is located on the top of the patented
geared head, and connected to the main driving shaft
through three spur gears. Eight fundamental spindle
speeds are obtainable from 7.4 to 260 R.P. M. When
apron control is furnished, the motor can be started
and stopped by means of a controller hand wheel con-
veniently located at the right hand end of carriage
where a dial indicates how the motor is set.

The Motor Speed can be comparatively high,
700 to 1000 R.P. M., thereby cutting down the size and
first cost of same. A pair of sensitive, but powerful
friction clutches are provided on the driving shaft for
starting and stopping, or slightly moving the gears in
head, to facilitate making speed changes without shock
Patented 8-Speed Geared Head, Belt Driven. to the parts or interfering with the motor speed.

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customer specify the size of the motor desired after having made a thorough investigation of the uses
to which the lathe is to be put, so that a motor of proper horse power may be supplied. The services of our
engineering department are at your disposal to properly determine the range of speeds and size of motor
particularly suited to your requirements. If the Lathe must stand up to continuous hard work, a large
motor should be used, whereas, if it is intended only for a general line of work, a motor of normal horse power
will be amply sufficient. Size of motor should be from 714 to 15 horse power.

Double Friction Countershaft is regularly supplied with all belt driven lathes.

Countershaft Pulleys for Single Back Geared Head arc 16 in. diameter, for 5 in. belt with
speeds forward, 146, reverse, 187 R. P. M.  For Double Back Geared Head pulleys are 16 in. diameter, for
5 in. belt with speeds forward, 200, reverse, 249 R. P. M.

Regular Equipment, upon which base price is determined, includes compound and steady rests,
also thread dial, countershaft for belt drives, large and small face plates and wrenches. An instruction
book is regularly supplied giving directions for the installation and operation of our machines.

At Extra Cost, we can equip this Lathe with improved taper attachment, turret on carriage, turret on
shears, turret tool post, Double Back Geared Head, ‘‘Patented” Geared Head for belt or motor drive, follow
and full swing rests, extra gears and index plates for special fine, coarse or metric threads.




30 in. Lathe, Fig. No. 40. CIRCULAR No. 42.
36 in. Lathe, Fig. No. 46.

30=inch and 36-inch Medium Pattern High Duty Lathes.

Built in any Length of Bed, from 10 ft. up, advancing by 2 ft. lengths.

30 in. 36 in.
Swings over Bed. . . ... . 3414 in. 3614 in.
Swings over Compound Rest Slide............. ... ... .. ................ 25 in. 2814 in.
10-ft. Bed takes between Centers, tailstock flush, Geared Head............... 4 ft. 3 in. 4 ft. 3 in.
10-ft. Bed takes between Centers, tailstock flush, Cone Head . ............... 4 ft. 3 in. 4 ft. 3 in.
Hole through Spindle to elear bar... ... ... ... ... ... ... .. .............. 2% in. 2% in.
Size of Tool ordinarily used........ ... ... . ... . . ... . .. 1in. x 2 in. 1in. x 2 in.
Taper of Centers, MOTSe. . . . ...ttt e 5 5
Width of Driving Belt Geated Heat, ss., s 00058 5o ms ams s ms dasdning aos 6 in. 6 in.
Dia. of Driving Pulley R N S T 18 in. 18 in.
Speed of Driving Pulley, r. p. m. ‘... ... ... 260 260
Width of Driving Belt Cone Head..........cooviiiiiiiiiiiiiiinn.. 5 in. 5 in.
Code WoOrd. . ... e LIMIT LINEN

The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
lathe and contains a number of features absolutely new to lathe design.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.

3M-B-1-19




Bed Construction. The bed is ribbed transversely with heavy double walled cross girths spaced 2’
apart which form a very rigid construction for resisting the various stresses.

The Ways of the Bed Castings are carefully chilled, which produces a hard, close grained metal
for the V bearings. As this provides a harder metal on the shears than on the carriage bearings, the wear
which takes place will be largely confined to the carriage, where it will not impair the accuracy or alignment
of the machine. '

The Carriage Vees are wider and the bearings longer than are usually provided on other makes.
‘The carriage bridge has also been widened and is ¢f unusually great depth, due to the patented drop Vee
construction of the lathe bed.

The Compound Rest is rigidly designed, the swivel having full surface contact of square base
with bottom slide. It is clamped to the cross slide by means of four bolts. Full length taper gibs, having
end screw adjustment are provided on both the cross and compound rest slides, these gibs being placed on
the right hand side where they will not receive -the thrust of the tool under ordinary working conditions.

The Tailstock is of our improved four bolt design, the rear bolts being carried to the top for convenience
in clamping. The tailstock spindle is clamped in position by means of a double plug binder which is so con-
structed as to securely clamp the spindle at any position without affecting its alignment.

The Head-
stock Spindle
is made from a
special .759, car-
bon hammered
crucible steel
spindle stock,
and all other
shafts, including
the lead-screw,
are made of a
459, carbon
special  ground
stock.

Belt Drive thru Patented 12-Speed Geared Head. The Spindle

Bearings are

phosphor bronze and are equipped with sight feed oil cups and all other important bearings are oiled by means

of our improved gravity oiling system, the oil being carried to the bearings through oil pipes conspicuously
located, which hold a generous supply of oil.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears in the
apron are also lined with bronze; the studs on which they run being case-hardened and ground, thus pro-
viding a hard bearing surface without impairing their strength.

The Apron is made in a complete double wall or box section, giving all studs and shafts an outboard
bearing. The rack pinion can be withdrawn from the rack when cutting threads, consequently all possi-
bility of chatter or vibration is avoided, when cutting coarse pitch screws.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a reversing
motor for thread cutting. The thread dial is placed at the right of the apron and can be readily disengaged
from the lead secrew when not in use.

The Lead Screw is made from 459, carbon ground lead screw stock, and is 214” in diameter. The maxi-
mum variation allowed in chasing these screws is .001” per lineal foot and they are guaranteed to be within
thislimit. These screws are chased by means of a special lead screw made from a Brown & Sharpe master screw.

The 1 Pitch Lead Screw permits engaging the half nuts at any point when chasing all threads excepting
those having a fractional pitch. This is not only a great time saving feature, but is also a safeguard against
errors when chasing unit threads.

The coarse pitch lead screw and the comparatively low apron ratio required, provides the further great
advantage of obviating the necessity of speeding up through the quick change gear mechanism for the coarser
pitches and feeds. As a matter of fact, no member of the quick change mechanism does at any time run faster
than the initial driving shaft, and the compounding gears are therefore only used for cutting the finer threads
and feeds. Consequently, a very direct transmission is provided for heavy turning, etc.




Steel Gearing—All gears in the entire quick change gear mechanism are regularly made from .045 car-
bon bar steel. The apron gearing is also made of the same material with the exception of two large gears
which are made from steel castings.

The Cone Gears of the quick change gear
mechanism are cut with improved Brown &
Sharpe 20 degree involute cutters which form a
pointed tooth slightly rounded at the top. This
is the only proper and satisfactory form of tooth
to use in a tumbler gear mechanism, as it permits
instantaneous engagement of the gears without
clashing. The pointed tooth also has a wider and
stronger section than the 1414 degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel and is bronze bushed.
It is guided into its respective positions by means
of a slotted plate attached to the front of the box.
Consequently, the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself and is mounted on
the front of the machine, being fixed to the bed by

4-Step Cone, Single Back Geared Head. means of a tongue and groove which insures per-

_ manently accurate alignment. This mechanism

is also much more accessible for any necessary attention than where it is incorporated in the bed under the

headstock. It provides a range of 48 threads and feeds, all of which are listed on a direct reading index plate

1ocated above the tumbler lever. Provision is made for cutting the following threads: 14, 24, 34, 7%, 1, 114,

l%a 1%/87 117“7 1%7 1%, 1%7 2, 2%7 2%’ 2%) 2%: 3a 31/4:: 31/‘/27 4, 4%a 5, 5%7 5347 6, 61/2: 7,8,9, 10, 11, 11%:
12,13, 14, 16, 18, 20, 22, 23, 24, 26, 28. T'or additional threads, see Auxiliary Quadrant.

All compounding in the feed box is done by
means of taper jaw clutches which can be easily
engaged. This construction is undoubtedly su-
perior to that used on other designs, which have a
compound mechanism of the tumbler gear type
bolted on the end of the bed.

All Loose Gears in the quick change me-
chanism are bronze bushed.

Auxiliary Quadrant—While these new
pattern lathes are provided with an unusually wide
range for thread cutting and feeding, provision for
applying extra change gears is also made by means
of an auxiliary quadrant. This is located on the
end of the bed and carries the gears connecting the
head with the quick change mechanism. This ar-
rangement enables the use or application of such
extra change gears as will be necessary to cut all
special or metric threads not regularly furnished
with the standard equipment_ 3-Step Cone, Double Back Geared Head.

Guaranteed Accuracy—If properly set up and levelled “American” Lathes are guaranteed to bore
and turn true to within .001 in. The material entering into their construction is also guaranteed in every
essential to be the very best obtainable, for the purposes used. We will further guarantee to repair any break-
ages or damage to the machine due to defective material or faulty workmanship.

Single Back Geared Head is the standard type of head furnished with these lathes. 8 forward and
8 reverse speeds or 16 forward speeds, providing the reverse speeds are not required, are provided thru the 4
step cone pulley and a double friction countershaft. Plenty of power for handling a general class of work
is insured by the large cone diameters and a 5” belt.

Quick Change Double Back Geared Head Lathe.—Thenew “American” Quick Change Double
Back Geared Head was designed with the idea of producing a double back geared head lathe with an in-
stantaneous speed change from second back gear to first back gear speeds. This result has been accomplished

3




by incorporating a frictional connection between the back shaft and double back gears by means of which
the head is under control, speeds can be changed instantly and the head started and stopped. Nine spindle
speeds are provided, both forward and reverse, or 18 forward speeds, provided the reverse speeds are not
required. : i

The controlling lever extends to the front of the head where it is always within reach and operates two
very large and powerful friction clutches which are self adjusting for wear.

The great advantage offered by this type of head should certainly be appreciated, for it permits the
operator to instantly change from a slow to a fast speed or vice versa without stopping his lathe to shift gears
or belts.

It will also be noted that the walls of the headstock are built up even with the center line of the cone
pulley and consequently provide an unusually rigid connection between the front and rear spindle bearings.

This Quick Change, Double Back Geared Head is a new development on the “American” High Duty
Lathe and represents another step forward in accord with the progressive policy adopted by The American
Tool Works Company.

Patented Geared Head provides twelve spindle speeds from 6 to 260 R. P. M. This head is very power-
fully designed, being particularly adapted to the heaviest class of lathe work, such as is found in railroad shops,
forge shops and steel mills. Some idea of its great driving power may be had from the fact that the greatest
speed reduction is at the unusually high ratio of 43.3 to 1. At the normal countershaft speed, the belt will
deliver approximately 15 horse power which is far in excess of the power heretofore provided on any lathe
of this size or swing. When arranged for motor drive, a constant speed motor either of the direct or alter-
nating current type is located on the top of the patented geared head, and connected to the main driving
shaft through three spur gears. When apron control is furnished, the motor can be started and stopped
by means of a controller hand wheel conveniently located on the right end of carriage where a dial indicates
how the motor is set.

The Motor Speed can be comparatively high, 700 to 1000 R. P. M., thereby cutting down the size
and first cost of same. A sensitive, but powerful friction clutch is provided on the driving gear for starting
and stopping, or slightly moving the gears in head, to facilitate making speed changes without shock to the
parts or interfering with the motor speed.

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customer specify the size of the motor desired after having made a thorough investigation of the
uses to which the lathe is to be put, so that a motor of proper horse power may be supplied. The services of
our engineering department are at your disposal to properly determine the range of speeds and size of
motor particularly suited to your requirements. If the Lathe must stand up to continuous hard work, a
large motor should be used; whereas, if it is intended only for a general line of work, a motor of normal
. horse power will be amply sufficient. Size of Motor should be from 10 to 20 Horse Power.

Double Friction Countershaft is regularly supplied with all belt driven lathes.

Countershaft Pulleys for belt driven geared head are 20 in. diameter for 6 in. belt, with speeds for-
ward, 260, reverse 312 R. P. M. Pulleys for cone driven head are 20 in. diameter for 6 in. belt, with speeds
forward 126, reverse 164 R. P. M. Pulleys for double back geared head are 20 in. diameter for 6 in. belt,
with speeds forward 175, and reverse 220 R. P. M.

Regular Equipment, upon which base price is determined, includes compound and steady rests,
thread dial, countershaft for belt drives, large and small face plates and wrenches. An instruction book
is regularly supplied giving directions for the installation and operation of our machines.

At Extra Cost, we can equip this Lathe with improved taper attachment, turret on carriage, turret on
shears, turret tool post, double back geared head, ‘‘patented” geared head for belt or motor drive, follow
and full swing rests, extra gears and index plates for special fine, coarse or metric threads.




Code Word— ./ ’ CIRCULAR No. 70
LISTTITHE ar

36-|nch H|gh Duty Lathe

(Heavy Pattern)
Built in any Length of Bed, from 12 ft. up, advancing by 1 ft. lengths.

Swings over Bed.............. ... 3734 in
Swings over Compound Rest Slide............................... 2334 in.
Standard Length of Bed............... ... .. .. i ... 12 ft.

12-ft. Bed takes between Centers, tailstock flush, Geared Head. . 5 ft. 114 in.
12-ft. Bed takes between Centers, tailstock flush, Cone Head. ... 5 ft. 114 in.

Hole through Spindle to clear bar ................................ 21% in.
Size of Tool ordinarily used.................................. 1in. x 2 in.
Taper of Centers, MOISE. . . .......ooiii i, No. 6
Power Angular Feed to Compound Rest............................ 15 in.
Width of Driving Belt—Geared Head............................... 6 in.
Dia. of Driving Pulley— RSP T T J T | ek U RO 20 in.
Speed of Driving Pulley, r.p.m. ““ .. ... ... 405
Width of Driving Belt—Cone Head..................coooio o ... 534 in.

The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
lathe and contains a number of features absolutely new to lathe design.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.

3M-B-5 19.




Bed Construction. The bed is ribbed transversely with heavy double walled cross girths spaced 2’
apart. A rib is carried lengthwise in the center of the bed which has a rack cast integral with it. The tail-
stock is provided with a pawl which engages this rack for resisting the end thrust when heavy work is
being turned.

The Bed Casting is of semi-steel, which in addition to increasing its tensile strength and rigidity, provides
a hard close grained metal for the V bearings. As this provides a harder metal on the shears than on the
carriage bearings, the wear which takes place will be largely confined to the carriage, where it will not impair
the accuracy or alignment of the machine.

The Carriage Vees are wider and the bearings longer than are usually provided on other makes. The
carriage bridge has also been widened and is of unusually great depth, due to the patented drop Vee construc-
tion of the lathe bed. In addition, the carriage bridge is given a bearing on the front tailstock Vee, which
provides a support for the carriage directly in line with the thrust from the cutting tool.

The Compound Rest is rigidly designed, the swivel being made completely circular and is
graduated in degrees. It is clamped to the cross slide by means of four bolts. Full length taper gibs, having
end screw adjustment are provided on both the cross and compound rest slides, these gibs being placed on
the right-hand side where they will not receive the thrust of the tool under ordinary working conditions.

- The Tailstock is of our improved four bolt design, the rear bolts being carried to the top for convenience
in clamping. The tailstock spindle is clamped in position by means of a double plug binder which is so con-
structed as to securely clamp the spindle at any position without affecting its alignment.

The Headstock Spin-
dle is made from a special
759, carbon hammered
crucible steel spindle stock,
and all other shafts, includ-
ing the leadscrew, are made
of a .459, carbon special
ground stock.

The Spindle Bearings
are equipped with sight feed
oil cups and all other im-
portant bearings are oiled
by means of our improved
gravity oiling system, the
oil being carried to the bear-
ings through oil pipes con-
Belt Drive thru Patented 16-Speed Geared Head. spicuously 1ocated, which
hold a generous supply of oil.

A Standard Thrust Bearing is provided which consists of five collars, alternately of bronze and
hardened and ground steel. The bronze collars are provided with oil grooves.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears in
the apron are also lined with bronze;the studs on which they run being case-hardened and ground, thus
providing a hard bearing surface without impairing their strength.

The Apron is made in a complete double wall or box section, giving all studs and shafts an outboard
bearing. The rack pinion can be withdrawn from the rack when cutting threads, consequently all possibility
of chatter or vibration is avoided, when cutting coarse pitch screws.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a reversing
motor for thread cutting. The thread dial is placed at the right of the apron and can be readily disengaged
from the lead screw when not in use.

The Lead Screw is made from .45%, carbon ground lead screw stock, and is 214" in diameter. The maxi-
mum variation allowed in chasing these screws is .001” per lineal foot and they are guaranteed to be within
this limit. These screws are chased by means of a special lead screw made with a Brown & Sharpe master
screw., \




The 1" Pitch Lead Screw permits engaging the half nuts at any point when chasing all threads excepting
those having a fractional pitch. This is not only a great time saving feature, but is also a safeguard against
errors when chasing unit threads.

The coarse pitch lead screw and the comparatively low apron ratio required obviates the necessity of
speeding up through the quick change gear mechanism for the coarser pitches and feeds. As a matter of fact,
no member of the quick change mechanism does at any time run faster than the initial driving shaft, and the
compounding gears are therefore only used for cutting the finer threads and feeds. Consequently a very
direct transmission is provided for heavy turning, etc.

Steel Gearing—All gears in the entire quick change gear mechanism are regularly made from .045
carbon bar steel. The apron gearing is also made of the same material with the exception of two large gears
which are made from steel castings.

The Cone Gears of the quick change gear mechanism are cut with improved Brown & Sharpe 20
degree involute cutters which form a pointed tooth slightly rounded at the top. This is the only proper and
satisfactory form of tooth to use in a tumbler gear mechanism, as it permits instantaneous engagement of the
gears without clashing. The pointed tooth also
has a wider and stronger section than the 1414
degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel and is bronze bushed. It
is guided into its respective positions by means of
a slotted plate attached to the front of the box.
Consequently, the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself and is mounted on
the front of the machine, being fixed to the bed by
means of a tongue and groove which insures per-
manently accurate alignment. This mechanism
is also much more accessible for any necessary
attention than where it is incorporated in the bed
under the headstock. It provides a range of 48
threads and feeds, all of which are listed on a direct
reading index plate located above the tumbler 3-Step Cone, Double Back Geared Head.
lever. Provision is made for cutting the follow-
ing threads: 14, 3§, 34, 74, 1, 13, 114, 134, 17,

134, 134, 134, 2, 214, 214, 234, 274, 3, 314, 314, 4, 414, 5, 514, 534, 6, 614, 7, 8, 9, 10, 11, 1114, 12, 13, 14, 16,
18, 20, 22, 23, 24, 26, 28. For additional threads see Auxiliary Quadrant.

All compounding in the feed box is done by means of taper jaw clutches which can be easily engaged.
This construction is undoubtedly superior to that used on other designs, which have a compound mechanism
of the tumbler gear type bolted on the end of the bed.

All Loose Gears in the quick change mechanism are bronze bushed.

Auxiliary Quadrant—While these new pattern lathes are provided with an unusually wide range for
thread cutting and feeding, provision for applying extra change gears is also made by means of an auxiliary
quadrant. This is located on the end of the bed and carries the gears connecting the head with the quick
change mechanism. This arrangement enables the use or application of such extra change gears as will be
necessary to cut all special or metric threads not regularly furnished with the standard equipment.

Guaranteed Accuracy—If properly set up and levelled “American” Lathes are guaranteed to bore
and turn true to within .001 in. The material entering into their construction is also guaranteed in every
essential to be the very best obtainable for the purposes used. We will further guarantee to repair any break-
ages or damage to the machine due to defective material or faulty workmanship.




Double Back Geared Head provides 9 spindle speeds both forward and reverse or 18 forward speeds
providing the reverse speeds are not required. A back gear shifting lever is furnished by means of which the
operation of the double sliding gear is greatly facilitated. The back gear quill and spindle driving pinion are
made of steel and are bronze bushed.

Patented Geared Head provides sixteen spindle speeds eight of which are obtained through the
spindle drive, the other eight through the face plate drive. This head is very powerfully designed, being
particularly adapted to the heaviest class of lathe work, such as is found in railroad shops, forge shops and
steel mills. Some idea of its great driving power may be had from the fact that the greatest speed reduc-
tion thru the face plate drive is at the unusually high ratio of 202 to 1. At the normal countershaft speed,
the belt will deliver from 30 to 35 horse power which is far in excess of the power heretofore provided on any
lathe of this size or swing. When arranged for motor drive, a constant speed motor either of the direct or alter-
nating current type is located on the top of the patented geared head, and connected to the main driving
shaft through three spur gears. Sixteen fundamental spindle speeds are obtainable from 2 to 150 R. P. M.
When apron control is furnished, the motor can be started and stopped by means of a controller hand wheel
conveniently located on the right end of carriage where a dial indicates how the motor is set.

The Motor Speed can be comparatively high, 700 to 1000 R. P. M., thereby cutting down the size
and first cost of same. A sensitive, but powerful friction clutch is provided in the driving gear for starting
and stopping, or slightly moving the gears in head, to facilitate making speed changes without shock to
the parts or interfering with the motor speed.

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customer specify the size of the motor desired after having made a thorough investigation of the
uses to which the lathe is to be put so that a motor of proper horse power may be supplied. The services
of our engineering department are at your disposal to properly determine the range of speeds and size of
motor particularly suited to your requirements. If the Lathe must stand up to continuous hard work, a
large motor should be used; whereas, if it is intended only for a general line of work, a motor of normal horse
power will be amply sufficient. Size of motor should be from 15 to 30 Horse Power.

Double Friction Countershaft is regularly supplied with all belt driven lathes.

Countershaft Pulleys for Belt Driven Geared Head are 20 in. diameter for 8 in. belt, with speeds
forward 270, reverse 350 R. P. M. Pulleys for Double Back Geared Head are 24 in. diameter for 6 in. belt,
with speeds forward 150, reverse 190 R. P. M.

Regular Equipment, upon which base price is determined includes compound and steady rests,
thread dial, countershaft for belt drives, large face plate and wrenches. An instruction book is regularly
supplied giving directions for the installation and operation of our machines.

At Extra Cost, we can equip this Lathe with improved taper attachment, turret on carriage, turret on
shears, turret tool post, Double Back Geared Head, ‘‘Patented” Geared Head for belt or motor drive, extra
gears and index plates for special fine, coarse or metric threads, follow rest and full swing rest. *




Code Word— | “ CIRCULAR No. 80

LIVIDTITHE

42-inch High Duty Lathe

Built in any Length of Bed, from 12 ft. up, advancing by 1 ft. lengths.

Swings over Bed............. .. ... .43 in.
Swings over Compound Rest Slide. . .. ... .. 3024 in.
Standard Length of Bed........... ... ... ... ... ... .. ... .. ..... 12 ft.

12-ft. Bed takes between Centers, tailstock flush, Geared Head.. 5 ft. 114 in.
12-ft. Bed takes between Centers, tailstock flush, Cone Head. ... 5 ft. 114 in.

Hole through Spindle to clear bar ................................ 2% in.
Size of Tool ordinarily used.................................. lin. x 2 in.
Taper of Centers, MOISe. .. ...t No. 6
Power Angular Feed to Compound Rest............................ 15 in.
Width of Driving Belt—Geared Head............................... 6 in.
Dia. of Driving Pulley— S e . Lo 1 UL il 20 in.
Speed of Driving Pulley, r.p.m. ““ .. ... .. ... ... ... 405
Width of Driving Belt—Cone Head............................... 534 in.

The following description covers the very latest and most complete development in modern High Duty
Lathes. The machine described herein has been designed to supply the demand for a more efficient engine
Jathe and contains a number of features absolutely new to lathe design.
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Bed Construction. The bed is ribbed transversely with heavy double walled cross girths spaced 2’
apart which form a very rigid construction for resisting the various stresses.

The Ways of the Bed Castings are carefully chilled, which produces a hard, close grained metal
for the V bearings. As this provides a harder metal on the shears than on the carriage bearings, the wear
which takes plage will be largely confined to the carriage, where it will not impair the accuracy or align-
ment of the machine.

The Carriage Vees are wider and the bearings longer than are usually provided on other makes. The
carriage bridge has also been widened and is of unusually great depth, due to the patented drop Vee construc-
tion of the lathe bed. In addition, the carriage bridge is given a bearing on the front tailstock Vee, which
provides a support for the carriage directly in line with the thrust from the cutting tool.

The Compound Rest is rigidly designed, the swivel having full surface contact of square base
with bottom slide. It is clamped to the cross slide by means of four bolts. Full length taper gibs, having
end screw adjustment are provided on both the cross and compound rest slides, these gibs being placed on
the right hand side where they will not receive the thrust of the tool under ordinary working conditions.

The Tailstock is of our improved four bolt design, the rear bolts being carried to the top for convenience
in clamping. The tailstock spindle is clamped in position by means of a_double plug binder which is so con-
structed as to securely clamp the spindle at any position without affecting its alignment.

The Headstock Spin=
dle is made from a special
759, carbon hammered
crucible steel spindle stock,
and all other shafts, includ-
ing the leadscrew, are made
of a .459, carbon special
ground stock.

The Spindle Bearings
are equipped with sight feed
oil cups and all other im-
portant bearings are oiled
by means of our improved
gravity oiling system, the
oil being carried to the bear-
ings through oil pipes con-
Belt Drive thru Patented 16-Speed Geared Head. spicuously located, which
hold a generous supply of oil.

A Standard Thrust Bearing is provided which consists of five collars, alternately of bronze and
hardened and ground steel. The bronze collars are provided with oil grooves.

Renewable Bronze Bushed Bearings are furnished throughout the machine, and the loose gears in
the apron are also lined with bronze;the studs on which they run being case-hardened and ground, thus
providing a hard bearing surface without impairing their strength.

The Apron is made in a complete double wall or box section, giving all studs and shafts an outboard
bearing. The gears are made from steel forgings and the rack pinion is hardened and of the stub tooth
type. The rack pinion can be withdrawn from the rack when cutting threads, consequently all possibility
of chatter or vibration is avoided, when cutting coarse pitch screws.

A Thread Dial is regularly furnished, thus obviating the necessity of using a backing belt or a reversing
motor for thread cutting. The thread dial is placed at the right of the apron and can be readily disengaged
from the lead screw when not in use.

The Lead Screw is made from .45%, carbon ground lead screw stock, and is 214" in diameter. The maxi-
mum variation allowed in chasing these screws is .001” per lineal foot and they are guaranteed to be within
this limit. These screws are chased by means of a special lead screw made from a Brown & Sharpe master
screw.




The 1-Pitch Lead Screw permits engaging the half nuts at any point when chasing all threads excepting
those having a fractional pitch. This is not only a great time saving feature, but is also a safeguard against
errors when chasing unit threads.

The coarse pitch lead screw and the comparatively low apron ratio required, provides the further great
advantage of obviating the necessity of speeding up through the quick change gear mechanism for the coarser
pitches and feeds. As a matter of fact, no member of the quick change mechanism does at any time run faster
than the initial driving shaft, and the compounding gears are therefore only used for cutting the finer threads
and feeds. Consequently, a very direct transmission is provided for heavy turning, etec.

Steel Gearing—All gears in the entire quick change gear mechanism are regularly made from .045
carbon bar steel. The apron gearing is also made of the same material with the exception of two large gears
which are made from steel castings.

The Cone Gears of the quick change gear mechanism are cut with improved Brown & Sharpe 20
degree involute cutters which form a pointed tooth slightly rounded at the top. This is the only proper and
satisfactory form of tooth to use in a tumbler gear mechanism, as it permits instantaneous engagement of the
gears without clashing. The pointed tooth also
has a wider and stronger section than the 1414
degree tooth.

The Tumbler Lever of the quick change
mechanism is cast steel and is bronze bushed. It
is guided into its respective positions by means of
a slotted plate attached to the front of the box.
Consequently, the gears cannot be engaged before
they are in their proper position for meshing.

The Quick Change Gear Mechanism
forms a complete unit in itself and is mounted on
the front of the machine, being fixed to the bed by
means of a tongue and groove which insures per-
manently accurate alignment. This mechanism
is also much more accessible for any necessary
attention than where it is incorporated in the bed
under the headstock. It provides a range of 48
threads and feeds, all of which are listed on a direct
reading index plate located above the tumbler
lever. Provision is made for cutting the follow-
ing threads: 14, 4, 34, 7%, 1, 114, 114, 134, 17,
134, 134, 134, 2, 2Y4, 2)4, 2%4, 24, 3, 3Y4, 8%, 4, 414, 5, 514, 534, 6, 615, 7, 8, 9, 10, 11, 1114, 12, 13, 14, 16,
18, 20, 22, 23, 24, 26, 28. For additional threads see Auxiliary Quadrant.

3-Step Cone, Double Back Geared Head.

All compounding in the feed box is done by means of taper jaw clutches which can be easily engaged.
This construction is undoubtedly superior to that used on other designs, which have a compound mechanism
of the tumbler gear type bolted on the end of the bed.

All Loose Gears in the quick change mechanism are bronze bushed.

Auxiliary Quadrant—While these new pattern lathes are provided with an unusually wide range for
thread cutting and feeding, provision for applying extra change gears is also made by means of an auxiliary
quadrant. This is located on the end of the bed and carries the gears connecting the head with the quick
change mechanism. This arrangement enables the use or application of such extra change gears as will be
necessary to cut all special or metric threads not regularly furnished with the standard equipment.

Guaranteed Accuracy—If properly set up and levelled “American” Lathes are guaranteed to bore
and turn true to within .001 in. The material entering into their construction is also guaranteed in every
essential to be the very best obtainable for the purposes used. We will further guarantee to repair any break-
ages or damage to the machine due to defective material or faulty workmanship.




Double Back Geared Head provides 9 spindle speeds both forward and reverse or 18 forward speeds
providing the reverse speeds are not required. A back gear shifting lever is furnished by means of which the
operation of the double sliding gear is greatly facilitated. The back gear quill and spindle driving pinion are
made of steel and are bronze bushed.

Patented Geared Head provides sixteen spindle speeds, eight of which are obtained through the
spindle drive, the other eight through the face plate drive. This head is very powerfully designed, being
particularly adapted to the heaviest class of lathe work, such as is found in railroad shops, forge shops and
steel mills. Some idea of its great driving power may be had from the fact that the greatest speed reduc-
tion thru the face plate drive is at the unusually high ratio of 202 to 1. At the normal countershaft speed,
the belt will deliver from 30 to 35 horse power which is far in excess of the power heretofore provided on any
lathe of this size or swing. When arranged for motor drive, a constant speed motor either of the direct or alter-
nating current type is located on the top of the patented geared head, and connected to the main driving
shaft through three spur gears. Sixteen fundamental spindle speeds are obtainable from 2 to 150 R. P. M.
When apron control is furnished, the motor can be started and stopped by means of a controller hand wheel
conveniently located on the right end of carriage where a dial indicates how the motor is set.

The Motor Speed can be comparatively high, 700 to 1000 R. P. M., thereby cutting down the size
and first cost of same. A sensitive, but powerful friction clutch is provided on the driving gear for starting
and stopping, or slightly moving the gears in head, to facilitate making speed changes without shock to the
parts or interfering with the motor speed.

The Size of the Motor depends entirely upon the nature of the work to be handled. We prefer to
have customer specify the size of the motor desired after having made a thorough investigation of the uses
to which the lathe is to be put, so that a motor of proper horse power may be supplied. The services of our
engineering department are at your disposal to properly determine the range of speeds and size of motor par-
ticularly suited to your requirements. If the lathe must stand up to continuous hard work, a large motor
should be used, whereas, if it is intended only for a general line of work, a motor of normal horse power will
be amply sufficient. Size of motor should be from 15 to 30 Horse Power.

Double Friction Countershaft is regularly supplied, with all belt driven lathes.

Countershaft Pulleys for Belt Driven Geared Head are 20 in. diameter, for & in. belt with speeds
forward, 270, reverse 350 R. P. M. Pulleys for double back geared head are 24 in. diameter for 6 in. belt,
with speeds forward, 150, reverse 190 R. P. M.~

Regular Equipment, upon which base price is determined includes compound and steady
rests, thread dial, countershaft for belt drives, large face plate and wrenches. An instruction book is
regularly supplied giving directions for the installation and operation of our machines.

At Extra Cost, we can equip this Lathe with improved taper attachment, turret on carriage, turret on
shears, turret tool post, Double Back Geared Head, ‘‘Patented’” Geared Head for belt or motor drive, follow
and full swing rests, extra gears and index plates for special fine, coarse or metric threads.




High Duty Lathes in all sizes can be equipped with Turret on Shears, Power Feed, Turret Tool Post,
Turret on Carriage and special rests and Tool Holders described in the following:—

PRINCIPAL DIMENSIONS OF TURRET ON SHEARS

147 | 16" | 18" | 20" |24"M |24"H | 27" | 30" |36"M 36"H} 42"
Length of Bottom Slide. . . .. 1815 22 2514 2834 2834 32 32 36 36 | 40 | 40
.004°| .004 | .004 | .006 | .006 | .006 | .006 | .008 | .008 .008 | .008
Range of 5 feeds......... to to to to to to to to to to | to
.080 | .080 | .080 | .100 | .100 |.100 .100 | .133 | .133 | .133 ‘ ~133
Top slide movement with i
automatic indexing. . .. ... 12131 167g| 187 2114 2119 24 24 2615 2414 29 29
Top slide movement without ‘
automatic trip. . ......... 1574 1913 223 2554 25%g| 285¢| 285%| 3124 312g 3454 3454
Diameter of turret holes. . ... 1%4 134 114 134 1341 2 2 25 24 3 | 3

Before ordering a lathe we strongly recommend that the purchaser carefully consider the nature of
his work and order with the lathe the type of tool holder and rest best suited to his particular requirements.
A great many buyers make the mistake of ordering the regular rest and tool holder that comes with the lathe
as standard equipment, which, altho’ highly efficient for the majority of work, is not always best suited to their
purposes. A few extra dollars put into securing the proper equipment on a lathe at the start, often saves

the purchaser many times its cost in the end.
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In addition, or in substitution for the regular com-
pound rest with single screw tool post (four stud tool holder
instead of single screw tool post on 36” Heavy Pattern and
42" lathes), furnished on ““American” Lathes, we are prepared
to supply on special order, at additional cost, a great variety of
rests and tool holders suitable to practically all requirements.

Turret on Shears

The turret on shears is a standard attachment applied
to the lathe bed and is interchangeable with the tailstock.
It is furnished for the purpose of handling such work as
would otherwise have to be done on a regular turret lathe.
We do not recommend this attachment for all turret lathe
work, but a great deal of work now done on turret lathes
can be more economically handled on a Standard ‘“American”
Turret on Shears with Power Feed. (Fig. 400.) Lathe with turret equipment, especially where there is not
sufficient work to keep a turret lathe constantly busy.

The great advantage offered by the Standard Engine Lathe with turret equipment lies in the fact that it
can be used both as an Engine Lathe and Turret Lathe. The change from one to the other can be quickly made
by simply slipping the turret off of the bed and substituting the tailstock, or vice versa.

The new “American” Turret on Shears is the very latest in design on the market. It is exceptionally
heavy and rigid and is guaranteed to bore within .001 part of an inch in 12 inches.

The revolving turret head is hexagon in shape, provision being made for holding simultaneously six different
tools, either boring or box tools. Six stops are provided, one for each turret face, so that each tool has an individual
depth stop. The top slide of the turret is advanced by a pilot wheel, which on the larger sizes (all above 18 inches)
is also used for moving the turret along the bed. On larger sizes (18 inches and up) the pilot wheel is dropped
below the top slide, which permits long boring bars and fixtures to be quickly located without interfering with
the pilot handles.

In addition to the hand feed for the turret slide, Power Feed can be supplied when so ordered. The Power
Feed (shown by Fig. 400) provides five rates of feed in geometrical progression, obtained by simply turning
the star knob shown on the illustration, until the feed indicated on the feed dial comes opposite a fixed pointer. These
feeds can be changed while the turret is in operation and can also be instantly thrown in or out by a long lever
extending to the front or operating side which controls the starting and stopping of the feed. AdJustable stops
are provided so the power feed can be automatically tripped at any predetermined depth.

One of the chief advantages offered by the new ‘“American’
Power Feed Attachment is that the five rates of feed provided are
absolutely independent of the carriage feed, so that the carriage can be
used on one operation at a suitable feed and speed while the turret is
working on another at the same time with the feed suitable for that job.

Turrets on shears are usually carried in stock for all size lathes,
and although we prefer to apply them here, the purchaser can, by our
leaving the turret holes rough bored, apply the turret later. In this
event the purchaser must place the turret in position on the lathe
and with the finishing tools we loan him, finish bore the holes in the
turret faces to make sure they are in absolute alignment with the
headstock spindle.

Turret on Carriage

The turret on carriage shown by Fig. No. 450 is hexagon in
shape, providing means for holding simultaneously six tools, making
unnecessary the changing of tools for each successive operation. It
is mounted on the carriage cross bridge, has six operating positions
and is interchangeable with the compound rest. Turret on Carriage. (Fig. 450.)




Turret Tool Post

The four sided Turret Tool Post is mounted on the carriage
cross bridge and is interchangeable with the compound rest. Provision
is made for holding four tools simultaneously so that by revolving the
turret head, suitable tools can be brought into position for performing
the successive operations. Consequently the cutting tool does not have
to be changed after each operation. The tools are held in position by
three hardened set screws for each tool. Heat treated rockers are pro-
vided for positioning the tools. The turret head has eight operating
positions so that the tools can be set at an angle to the work.

Turret Tool Post. (Fig. 475.)

Compound Rest

This rest (Fig. No. 500), is regularly supplied on all
sizes of “American’ Lathes as part of the standard equipment.
The top slide can be rotated in a complete circle and swivel is
graduated in degrees both sides of zero. Top and bottom slides
have full length taper gibs with end screw adjustment. T-slot
has ample allowance of metal around it to prevent spring from
clamping. Tool post screw is made of hardened tool steel.
Concave collar and wedge are supplied with tool post for lathes
up to 24-in. Medium Pattern inclusive, and step collar on lathes
24-in. Heavy Pattern up to 36-in. Medium Pattern, inclusive.

The top slide for 36-in. Heavy Pattern Lathes and
larger is supplied with a 4-stud tool holder, similar to Fig.
No. 503, and top slide is arranged for power angular feed, while swivel is clamped by four bolts. 4-stud tool hol-
der or power angular feed can be supplied on lathes 14-in. to 36-in. Medium Pattern, inclusive, at extra cost.

Compound Rest. (Fig. 500.)

Plain Block Rest

This rest (Fig. No. 504) can be supplied on any size of “Ameri-
can’” Lathe in place of the Compound Rest. It is exceedingly rigid and
particularly adapted to heavy roughing work and where no angular
turning is necessary. It is fitted with full length taper gib, having
end-screw adjustment.

Either the
single screw or
double screw High
Duty tool holder
can be used with it.

Plain Block Rest. (Fig. 504.)

High Duty, Double Screw Tool Holder

This holder (Fig. No. 501) is made from a steel forging
and can be used in connection with any type of rest. It is very
rigid and is designed especially for heavy work. Two large
tool steel screws are provided for holding the cutting tool which
in turn rests on a hardened serated steel rocker, thus providing

5 & . . High Duty, Double Sc Tool Holder.
means for positioning the tool in relation to the work. ¥ (Fig. 501 o noer




Full Swing Rest. (Fig.502.)

Double Tool Rest on One Slide

This rest (Fig. No. 509) is made from one solid casting
and is exceptionally rigid. It is mounted on the cross bridge,

Full Swing Rest

This rest is of heavy construction and is arranged for clamping to left end of
front carriage wing by two bolts.

It is used for turning large diameter work up to the full swing of the lathe, and
may be moved horizontally in the T-slot of the carriage swing. Top slide has trans-
verse movement thru ball crank and screw.

This rest can be furnished on all sizes of “American”” Lathes. From the 14” to
the 36” medium pattern sizes, a
regular single screw tool post is
provided. On the larger sizes,
however, the top slideis equipped
with a four stud tool holder.

is interchangeable with the compound rest and is actuated by

the cross feed screw.

Double Tool Rest on One Slide. (Fig. 509.)

Provision is made for the application of any kind of tool holder at both front and rear, the kind depend-
ing upon the nature of the work to be machined. With this rest one operation can be accomplished with the front
rest and the next one completed with the rear rest, thus saving a great deal of time in tool changing, ete.

Double Tool Rests on Independent Slides with Four Stud
Tool Holders. (Fig. 510.)

Front and Rear Rests on Independent
Slides

This combination (Fig. No. 510), consisting of a front
rest adjustable longitudinally or parallel to the Vees and a
fixed rear block rest, is very productive and efficient for certain
classes of work. These rests are universal in their movements,
that is, either rest may be moved in either direction indepen-
dently of the other, or they may be moved to and from the
work simultaneously. A cluteh incorporated in the large hand
wheel on the cross feed screw regulates the movement of the
rests. With this rest, therefore, a front and rear tool may be
used on the work at the same time.

The rests will accommodate any kind of tool holder, those most commonly used being the four stud tool
holder shown by the illustration and the Double Screw High Duty Tool Holder shown by Figure No. 501.

Combined Compound and Plain
Block Rest

This illustration (Fig. No. 511) shows a combination of
front and
rear rests
that is fre-
quently
used. The
front restis
the regular

compound 3
type (Flg Combined Compound and Plain Block Rests. (Fig. 511.)

"No. 500) and the rear rest a plain block type mounted on a

connection to the compound rest bottom slide, with provision

Combined Turret Tool Post and Plain Block Rest. (Fig.512.)

made for adjustment to and from the center. Any type of tool

Showing Single Diameter Stops for Both Rests. holder may be used with these rests.




24 in. Standard Pattern Planer, Fig. No. 157. CIRCULAR No. 15T7.

24-inch Standard Pattern Metal Planer

With one, or two, heads
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Distance between V centers............... . 13  in.
Standard length of table......... . ... 6 {6
Length of bed for standard table length.. . ... ... .. . . . .. . . . .. . 10 ft. 10 in.
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Advances by even lengths of tabie up to any desired length

In machine construction planed surfaces invariably form the foundation from which all other parts
are fitted and aligned. It is therefore of the utmost importance that a high degree of accuracy be maintained
in the construction and alignment of a metal planer, for this type of machine tool more nearly reproduces the
quality of workmanship inherent in itself than any other metal working machine, consequently if a planer
lacks the necessary degree of accuracy the work planed will frequently require considerable scraping, which
in itself is the most costly of shop operations. Therefore, undue seraping should be eliminated, not only for
reasons of economy, but because a true planed bearing is in every respect superior to a scraped bearing.
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The workmanship and alignment of “American’” planers are of a quality and accuracy that only
thoroughly modern equipment and skilled workmen can produce. As a further assurance of their quality
“American” planers are fully and positively guaranteed, if set up and leveled properly, to plane up to their
maximum capacity perfectly square and parallel within a limit of .001 part of an inch.

Althougl"l accuracy is the most essential requisite of planer construction, there are also several other
important considerations of design which must be observed in order to produce a machine which will be
capable of planing accurate work with the greatest possible economy, therefore in the following particular
attention is called to these features as developed in “American’ Planers.

Proper facilities for lubrication are of the utmost importance in machine tool construction. A
machine tool will produce satisfactory results only as long as its bearings, both cylindrical and flat, are in
good condition and do not show undue wear; in other words, the average life of a machine tool is equal to
that of its bearings. :

The oiling system of “American” Planers is so designed as to secure the most satisfactory results
possible. The bearings in the driving mechanism are oiled by means of a gravity system which is very effective.
Oil pipes which carry a liberal supply of oil are brought to a central point at the outside of the bed, where
they are easily accessible. These pipes terminate at reservoirs in the bronze bushings, in which felt
strips are inserted.  This felt insert serves to filter the oil, as well as to properly distribute it over the entire
bearing, and also insures every drop of oil to be used to the best advantage. This arrangement is much
superior to that commonly used by which the oil is introduced directly to the bearings through oil holes and
grooves, which permits the oil to run out before it has performed its proper function.

No over-run of the table. Over-run of the table, which is caused by the momentum developed by
the driving pulleys, has been practically eliminated on “American’” Planers by applying aluminum tight pul-
leys in place of the cast iron pulleys formerly used. The aluminum pulleys by virtue of their lower specific
gravity will develop only one-third the momentum that a cast iron pulley of the same dimensions and running
under similiar conditions will. Another advantage from the
use of Aluminum Pulleys is that the belts do not deteriorate
nearly so rapidly and can be used 2” longer than when used
with the cast iron pulleys. ;

The loose pulleys run on removable bronze bush-
ings in which oil reservoirs are moulded. These bushings are
fitted with (a Patented lubricating device which prevents
the waste of oil, yet thoroughly lubricates the journals.)
A few renewals a week being all that is required. This
style of bushing provides effectually against the flying oil
(so ruinous to belts) which is characteristic of the usual
bronze bushing which is recessed to carry loose oil. The
V’s have frequent automatic oil rollers and all waste oil
is drained into pockets cast integral with the bed where it
can be easily drawn off. This construction eliminates the
detrimental effects of oil on wood and concrete floors.

Bed is of the square end type with the vees spaced
far apart to properly support the table. The cross girths
are closely spaced and run the full depth of the bed. The
top wall is cast integral with the girths which provides a
rigid support for the vees, and prevents the accumulation of
chips between the girths, and possible injury to the operator.

At each end of the bed an oil reservoir is cast integral
with the end girth, which receives any overflow of oil from
the vees, and prevents the detrimental effect of oil on wood or concrete floors or foundations. A convenient
pipe permits the oil to be drawn off when necessary.

Fig. 1 Showing Closed Bed.




The vees are wide, giving good wearing surfaces, and are scraped their entire length to a perfect bearing.
A system of oil rollers and channels at frequent intervals distributes lubrication to all parts.

Table is of ample thickness, well braced by ribs to obtain great strength without unnecessary weight.
T-Slots are planed from the solid with very liberal allowance of metal around them, to obviate all spring from
clamping. Stop holes are provided at extreme ends of table which allow planing of work much longer than
that specified, at one setting, a feature not commonly found on other planers. It is equipped with improved
dirt-proof feature, which completely protects the V’s from chips and dirt, and has quick return, reversing
without shock or jar. An improved shifting mechanism removes the belt from one pulley before the return
belt engages the other, thus avoiding all disagreeable shrieking of belts. This shifting mechanism is so ar-
ranged that table can be run from under the tool for examination of work and both dogs are so constructed
that they pass entirely over the tumbler, thus preventing damage to parts should belts break or become loose,
thereby allowing the table to travel too far after instant of reverse. A safety locking device prevents the
table from starting before the operator is ready. Pockets are of rounded form, making easy the removal of
chips and dirt.

The driving mechanism is of very substantial construction and is rigidly supported. The ratio of
speed reduction in the driving train is unusually high. This in connection with the extra wide driving belt
insures ample pressure at the table rack. The driving shafts are all accurately ground and are made from
.60 crucible steel. They run in long renewable bronze bushings in main cast iron bushings, which are ground
and fitted bodily into holes bored and reamed in the bed. This construction brings the bushings and their
supports close up to the driving gears where the greatest strains are concentrated. A feature of this mechanism
is that the bull wheel is fixed on its shaft which runs in two long bronze bushed bearings. The two long journals
provide a large bearing surface and the provision made for oiling is very efficient.

All driving gears are cut from the solid with special cutters for the particular number of teeth in each
gear, and are tested for accuracy on a special gear testing machine. The high speed gears are the herring-
bone type insuring a quiet, smooth running drive, with a minimum of wear in the gears.

Housings.” We guarantee the hous-
ings, when leaving our works, to be square
with bed both fron and side, and the faces
in perfect alignment with each other, thus
insuring a perfect fit of crossrail at any
elevation. They are of double-webbed, cored
section type, exceptionally heavy, and se-
cured to bed by substantial means. Are
tied together at top by an arch of deep box
form, giving great rigidity when taking side
cuts and when crossrail is in a high position. Bearings for the rail are very wide, scraped to surface plates.

Fig. No. 2. Feed Gear Details for Double Heads.

Crossrails are of box section with wide bearings. Single or double head rails are supplied to order.
The double head rail is extra long, so that either head can be run to the extreme end, allowing the other head
to plane the full regular width of the machine. Is raised and lowered rapidly by hand elevating device,
equipped with an adjustable flange coupling on elevating shaft, through which perfect alignment between
rail and table can be quickly and easily maintained. Elevating screws are hung on hardened and ground
tool steel collars. All gears are guarded.

Double Rail Heads are made right and left to permit of planing close together. Complete Taper Gib
Adjustment is provided. Saddles are graduated for angular planing. Down feed is provided with-micrometer
adjustment, and down feed screws are supplied with ball bearings, which facilitate accurate adjustment from
the squared rod at end of rail. Feed rack is cut from bar steel. Each rail head has automatic variable and
independent power feeds in all directions, and also a ready hand adjustment, thus permitting either head to be
used as a side head. This result is accomplished by means of an improved design of the feed gears on the
end of the rail, the construction of which is very substantial, see Figure No.2. In most planers the feed pawl
and ratchet are incorporated in the small gears on the cross feed screws or feed rod, both of which are driven by




the one large feed gear. On ‘“American” multiple rail head planers each of the small feed gears is driven
by a separate large gear, in which a pawl and ratchet mechanism is incorporated. As a consequence
one of the large gears may be used for driving a pinion on either cross feed screw while the other is used for
rotating the pinion on the down feed rod. By incorporating the pawl and ratchet in the large gears more liberal
proportions may be used, and the ratchet is therefore made much larger in diameter, thus forming a very sub-
stantial construction, in which the possibility of breakage of the feed ratchet mechanism is entirely eliminated.

Full Length Taper Gibs, having end screw adjustment, are used for taking up wear on the down slides
of the rail heads. This forms a much more efficient and convenient construction than is provided on many
other planers on which the wear is taken up by means of flat gibs and a series of set screws. With the latter
type of gib a full length metal to metal contact is impossible, the pressure and wear all being taken on that
portion of the gib directly over the adjusting screws.

The Feed Mechanism is of very convenient and efficient construction. The material used is positively
the best obtainable, and all gears, as well as the feed rack, are cut from steel. The feed and elevating
screws are made from Special High Carbon Ground Screw Stock.

The Feed Friction is of an improved type, its construction involving the use of two large leather
washers held against the friction head by adjustable plates controlled by three adjustable spring studs. This
design provides a much larger frictional area than the usual type of band friction and is guaranteed by us to
pull all heads at the coarsest feeds provided.

Two Speed Countershaft provides two cutting speeds an a constant return speed. The high speed
belt supplies the constant return and fast cutting speeds, and the slow speed belt controls the slow cutting
speed. The cutting speeds can be varied within certain limits to suit customer’s requirements. If not speci-
fied by customer, speeds of 40 and 60 feet per minute will be furnished.

Means are provided for quickly engaging the fast or slow speeds through a convenient lever located on
the rear housing.

All the running journals, including the hangers, are fitted with improved anti-friction bearings.

Regular Equipment, upon which base price is determined, includes one head cn cross rail, an efficient
two speed self-oiling countershaft, also all necessary wrenches and instruction book for the installation and

operation of our machines.

We can Equip this Planer, at extra cost, with double head rail and extra head on rail, plain motor
drive, or variable speed reversing motor drive and parallel drive, also with Multi-Speed Drive, giving four (4)
speeds through cone speed variator with belt or motor drive, providing suitable cutting speeds for all classes
of planer work.




30 in. Standard Pattern Planer, Fig. No. 163. e — . Circular No. 170.
36 in. Medium Pattern Planer, Fig. No. 171.
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30-inch Standard Pattern and 36-inch Medium Pattern Metal Planers

With one or two heads.

30 in. 36 in.
Rlem esiwid eRIT ROt S-SR I =S =, 5 CEir] Mol Tl SR AR 3014 in. 3615 in.
Plames o i, L sl i b ro ) S0 s s el & G EL R 3015 in 37 in.
Distance between V eenters. ... . ... .. . 1514 in. 1514 in.
Standard length of table. .. ... ... ... .. . .. 8 ft. 8  ft.
Length of bed for standard table length. . ............... . ... ... ... . . ... 12 ft. 6 in. 12 ft. 6 in.

Advances by even lengths of table up to any desired length.

In machine constrution planed surfaces invariably from the foundation from which all other parts
are fitted and aligned. Tt is therefore of the utmost importance that a high degree of accuracy be maintained
in the construction and alignment of a metal planer, for this type of machine tool more nearly reproduces the
quality of workmanship inherent in itself than any other metal working machine, consequently if a planer
lacks the necessary degree of accuracy the work planed will frequently require considerable scraping, which
in itself is the most costly of shop operations. Therefore, undue scraping should be eliminated not only for
reasons of economy, but because a true planed bearing is in every respect superior to a scraped bearing.
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The workmanship and alignment of “American” planers are of a quality and accuracy that only
thoroughly modern equipment and skilled workmen can produce. As a further assurance of their quality
“American” planers are fully and positively guaranteed, if set up and leveled properly, to plane up to their
maximum capacity perfectly square and parallel within a limit of .001 part of an inch.

Although accuracy is the most essential requisite of planer construction, there are also several other
important considerations of design which must be observed in order to produce a machine which will be
capable of planing accurate work with the greatest possible economy, therefore in the following particular
attention is called to these features as developed in “American” Planers.

Proper facilities for lubrication are of the utmost importance in machine tool construction. A
machine tool will produce satisfactory results only as long as its bearings, both cylindrical and flat, are in
good condition and do not show undue wear; in other words, the average life of a machine tool is equal to
that of its bearings.

The oiling system of ‘““American” Planers is so designed as to secure the most satisfactory results
possible. The bearings in the driving mechanism are oiled by means of a gravity system which is very effective.
Oil pipes which carry a liberal supply of oil are brought to a central point at the outside of the bed, where
they are easily accessible. These pipes terminate at reservoirs in the bronze bushings, in which felt
strips are inserted. This felt insert serves to filter the oil, as well as to properly distribute it over the entire
bearing, and also insures every drop of oil to be used to the best advantage. This arrangement is much
superior to that commonly used by which the oil is introduced directly to the bearings through oil holes and
grooves, which permits the oil to run out before it has performed its proper function.

No over-run of the table. Over-run of the table, which is caused by the momentum developed by
the driving pulleys, has been practically eliminated on “American” Planers by applying aluminum tight pul-
leys in place of the cast iron pulleys formerly used. The aluminum pulleys by virtue of their lower specific
gravity will develop only one-third the momentum that a cast iron pulley of the same dimensions and running
under similiar conditions will. Another advantage from the
use of Aluminum Pulleys is that the belts do not deteriorate
nearly so rapidly and can be used 2” longer than when used
with the cast iron pulleys.

The loose pulleys run on removable bronze bush-
ings in which oil reservoirs are moulded. These bushings are
fitted with (a Patented lubricating device which prevents
the waste of oil, yet thoroughly lubricates the journals.)
A few renewals a week being all that is required. This
style of bushing provides effectually against the flying oil
(so ruinous to belts) which is characteristic of the usual
bronze bushing which is recessed to carry loose oil. The
V’s have frequent automatic oil rollers and all waste oil
is drained into pockets cast integral with the bed where it
can be easily drawn off. This construction eliminates the
detrimental effects of oil on wood and concrete floors.

Bed is of the square end type with the vees spaced
far apart to properly support the table. The cross girths
are closely spaced and run the full depth of the bed. The
top wall is cast integral with the girths which provides a
rigid support for the vees, and prevents the accumulation of
chips between the girths, and possible injury to the operator.

Fig: 1 Sl Sl Boas At each end of the bed an oil reservoir is cast integral

with the end girth, which receives any overflow of oil from

the vees, and prevents the detrimental effect of oil on wood or concrete floors or foundations. A convenient
pipe permits the oil to be drawn off when necessary.




The vees are wide, giving good wearing surfaces, and are scraped their entire length to a perfect bearing.
A system of oil rollers and channels at frequent intervals distributes lubrication to all parts.

Table is of ample thickness, well braced by ribs to obtain great strength without unnecessary weight.
T-Slots are planed from the solid with very liberal allowance of metal around them, to obviate all spring from
clamping. Stop holes are provided at extreme ends of table which allow planing of work much longer than
that specified, at one setting, a feature not commonly found on other planers. It is equipped with improved
dirt-proof feature, which completely protects the V’s from chips and dirt, and has quick return, reversing
without shock or jar. An improved shifting mechanism removes the belt from one pulley before the return
belt engages the other, thus avoiding all disagreeable shrieking of belts. This shifting mechanism is so ar-
ranged that table can be run from under the tool for examination of work and both dogs are so constructed
that they pass entirely over the tumbler, thus preventing damage to parts should belts break or become loose,
thereby allowing the table to travel too far after instant of reverse. A safety locking device prevents the
table from starting before the operator is ready. Pockets are of rounded form, making easy the removal of
chips and dirt.

The driving mechanism is of very substantial construction and is rigidly supported. The ratio of
speed reduction in the driving train is unusually high. This in connection with the extra wide driving belt
insures ample pressure at the table rack. The driving shafts are all accurately ground and are made from
.60 crucible steel. They run in long renewable bronze bushings’in main cast iron bushings, which are ground
and fitted bodily into holes bored and reamed in the bed. This construction brings the bushings and their
supports close up to the driving gears where the greatest strains are concentrated. A feature of this mechanism
is that the full wheel is fixed on its shaft which runs in two long bronze bushed bearings. The two long journals
provide a large bearing surface and the provision made for oiling is very efficient.

The bull wheel is made from a steel casting and the pinions from steel forgings. All driving gears
are cut from the solid with special cutters for the particular number of teeth in each gear and are tested for
accuracy on a special gear testing machine. The high speed gears are the herringbone type insuring a quiet.
smooth running drive with a minimum of wear in the gears.

Housings. We guarantee the hous-
ings, when leaving our works, to be square
with bed both fron and side, and the faces
in perfect alignment with each other, thus
insuring a perfect fit of crossrail at any
elevation. They are of double-webbed, cored
section type, exceptionally heavy, and se-
cured to bed by substantial means. Are
tied together at top by an arch of deep box
form, giving great rigidity when taking side
cuts and when crossrail is in a high position. Bearings for the rail are very wide, scraped to surface plates.

Fig. No. 2. Feed Gear LCeta

Crossrail is of box section with wide bearings. Is extra long, so that either head can be run to the
extreme end, allowing the other head to plane the full regular width of the machine. Is raised and lowered
rapidly by our improved power friction elevating device, equipped with an adjustable flange coupling on ele-
vating shaft, through which perfect alignment between rail and table can be quickly and easily maintained.
Elevating screws are hung on hardened and ground tool steel collars. All gears are guarded.

Railheads are made right and left to permit of planing close together. Complete Taper Gib Adjust-
ment is provided. Saddles are graduated for angular planing. Down feed is provided with micrometer ad-
justment and down feed screws are supplied with ball bearings which facilitate accurate adjustment from the
squared rod at end of rail. Feed rack is cut from bar steel. Each rail head has automatic’ variable and in-
dependent power feeds in all directions, and also a ready hand adjustment, thus permitting either head to be
used as a side head. This result is accomplished by means of an improved design of the feed gears on the
end of the rail, the construction of which is very substantial, see Figure No. 2. In most planers the feed pawl
and rachet is incorporated in the small gears on the cross feed screws of feed rod, both of which are driven by




the one large feed gear. On ‘‘American” multiple rail head planers each of the small feed gears are driven
by a separate large gear, in each of which a pawl and rachet mechanism is incorporated. As a consequence,
one of the large gears may be used for driving a pinion on either cross feed screw while the other is used for
rotating the pinion on the down feed rod. By incorporating the pawl and rachet in the large gears more liberal
proportions may be used, and the rachet is therefore made much larger in diameter, thus forming a very sub-
stantial construction in which the possibility of breakage of the feed rachet mechanism is entirely eliminated.

Power elevating mechanism. The power elevating device is completely enclosed in a housing
which is mounted on the arch. A single pulley on the drive shaft receives power from the countershaft. The
gears and shafts are of high grade materials, and the journals are bronze lined. ~ The frictions are operated by

a drop lever at the left housing for elevating or lowering the rail.

The rail alignment coupling on the elevating shaft is incorporated in the large gear on the shaft, and a
removable guard provides access to it when necessary.

Full length taper gibs, having end-screw adjustment, are used for taking up wear on the down slides
of the rail heads. This forms a much more efficient and convenient construction than is provided on many
other planers on which the wear is taken up by means of flat gibs and a series of set screws. With the latter
type of gib a full length metal to metal contact is impossible, the pressure and wear all being taken on that

portion of the gib directly over the adjusting screws.

The feed mechanism is of very convenient
and efficient construction. The material used is
positively the best obtainable and all gears, as well
as the feed rack, are cut from steel. The feed and
elevating screws are made from Special High Carbon
Ground Screw Stock.

The feed fricticn is of an improved type,its
construction involving the use of an adjustable com-
bination band and disk friction (see Figure No. 3.)
The disk friction consists of two large leather washers
held against the friction head by adjustable plates
held in tension by three adjustable spring studs
This design provides a much larger frictional area than the usual type of large band friction and is guaran-
teed by us to pull both heads at the coarsest feeds provided. The disk friction has a further effect of relieving
the band friction of any wear during the reverse or cutting stroke, as the latter is held open by the action of
the disk friction, and is only in actual working contact at the instant of reverse.

Fig. No. 3. Interior of feed friction.

Two speed countershaft provides two cutting speeds and a constant return speed. The high speed
belt supplies the constant return and fast cutting speeds, and the slow speed belt controls the slow cutting
speed. The cutting speeds can be varied within certain limits to suit customer’s requirements. If not speci-
fied by customer, speeds of 40 and 60 feet per minute will be furnished.

Means are provided for quickly engaging the fast or slow speeds through a convenient lever located on
the rear housing.

All the running journals, including the hangers, are fitted with improved anti-friction bearings.

Regular equipment, upon which base price is determined, includes one head on cross rail, an efficient
two speed self-oiling countershaft, also all necessary wrenches and instruction book for the installation and
operation of our machines. .

We can equip this planer, at extra cost, with extra head on rail, plain motor drive, or variable
speed reversing motor drive and parallel drive; also with Multi-Speed Drive, giving four (4) speeds through cone
speed variator with belt or motor drive, providing suitable cutting speeds for all classes of planer work.




Fig. No. 185. Circular No. 182.

Reversing Motor Drive.

Multi-Speed Planers

24 inch to 60 inch inclusive.
Beit and Motor Driven.

The advisability of planing various metals at different speeds has created a decided demand for planers providing more
than one cutting speed. In those shops where the work is uniform, or where each planer or group of planers, is devoted to
certain classes of work only, the single speed type is perfectly satisfactory. It is quite necessary, however, where planers are
called upon to plane various metals, that they provide a greater number of cutting speeds.

We are prepared to furnish “‘American” Planers with several distinet types of Multi-Speed Drives, which are described
in the following, in their order of importance.
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THE “AMERICAN” REVERSING MOTOR PLANER

The Reversing Motor Drive for planer service is without doubt one of the greatest improvements of recent years in the
electrical unit drive for machine tools. Its development has been largely due to the demand for a planer drive that would over-
come the limitation§ of the belt driven type which are especially objectionable on the larger sizes of planers when subjected to
severe service. On the other hand, it must also be admitted that for the ordinary run of planer work where the duty required
is not severe, the belt driven machine, when properly designed, has proven to be entirely satisfactory, both from the standpoint
of economy in first cost and maintenance, as well as in working efficiency. The belt driven machine, therefore, will continue to
be extensively used on the many classes of work to which it is well adapted, especially where speed variation is not essential.

Although the Reversing Motor Planer Drive is comparatively new, a number of years have been devoted toits develop-
ment and perfection, consequently the experimental stage had been safely passed before this drive was placed on the market. We
thoroughly investigated and carefully tested out this drive in our own works, under unusually severe conditions, and as it has
proven satisfactory even beyond our own expectations, we are now prepared to furnish it on all sizes of “American’ Planers.

The Equipment illustrated and described herein is fully guaranteed by the makers to give entirely satisfactory results under
ordinary working conditions, the electrical apparatus being such as will not require other than the usual attention necessary to
keep a motor in good running order. ‘““The motors have been so designed that sparkless commutation for the complete cycle
results, in fact, the commutator attains that blue-black polish which indicates the entire absence of sparking and perfect com-
mutation.”

There can be no doubt but that where the service is severe, the direct connected motor drive affords the great advantage
of enabling the planer to take much heavier cuts than would be possible with the belt driven type.

The Reversing Motor Drive also provides an ideal arrangement for speed variation as either the cutting or reverse speed
may be quickly varied at any time by merely operating an ordinary controller lever. The variation between the cutting and
return speed is entirely independent, that is, the slowest cutting speed may be used in connection with the fastest return speed,
or vice versa, and the speed changes can be made just as readily under a cut as otherwise. In all, from ten to seventeen speeds
are provided, both forward and reverse, the number depending on the size of the motor. This easy access to the various speeds
will undoubtedly add greatly to the productive possibilities of the planer, as the operator will naturally feel encouraged to always
select the proper speeds for every job.

The following table indicates the size of motor and range of speeds recommended for the various sizes of ‘‘American”
Planers. The speeds given may be varied within reasonable limits.

NA‘TUF!EégF WORK HORSE POWER OF MOTORS
SERVICE ._ i 230°'SP | 36'H.P [42°48-60
REQUIRED | 824SR |30MP | 535-0p | ANR. o lvieent o

LIGHT DUTY | 4 HP | 5§ HP| 6 HP| 7eHP | 12%HP
MEDIUM DUTY| 5 HP 6 HP %2 HP IOHP IS HP
HEAVY DUTY 6 HP | 12 HP IOHP| IS5 HP 25 HP

lheaw Sury | 1%2HP | 10 HP| I12%HP| 20HP | 35HP
ST $%a 2heEDs|31'To 124'|31' To 124264 To 105] 2.5'To 1007 22/ To 188
FT. PER NN |2 = 41ajoal 25 e (o @

Cutting and Return Speed ranges are alike,each having independent resulu:\'.\on.
Cutting Speeds are based upon Motor Speeds of 200 to BOO Rev.Per Min.

A further advantage of the reversing motor drive is due to the fact that the table may be quickly slowed down at any
time to its minimum speed when the cutting tool is passing over hard or high spots, or its speed may also be accelerated to the
maximum between cuts on intermittent work. This result is accomplished either by means of the regular tumbler switch at the
side of the bed, or by an auxiliary switch which may be suspended over the platen at any covenient point. This auxiliary switch
is not provided with the regular equipment but is furnished, when wanted, as an extra attachment. The entire operation of the
electrical apparatus is so sensitive and reliable that edging in half inch cuts is easily accomplished. Moreover, the length of
stroke will not vary more than one eighth of an inch on cuts of any length and speed—this feature is obviously invaluable when
planing to shoulders or inside of pockets. '




The Direct Connected Motor Drive by virtue of its location effectually eliminates all vibration which is characteristic of the
various forms of mechanical speed variators which, by reason of the belt drive were necessarily mounted upon the top of the
housings. The reversing motor drive has the further advantage of being practically noiseless at all times. This feature is in
marked contrast to the noise and vibration characteristic of the geared type of speed variator.

At first thought it may appear that the construction and operation of the reversing motor drive is necessarily complicated
and will therefore require skill in handling above that which is possessed by the average planer operator. On the contrary, how-
ever, the actual operation of this mechanism is extremely simple and will be readily understood. The only adjustments neces-
sary are confined to those required to change the speeds, which are easily accomplished by moving the rheostat arms on the con-
troller panel to the position indicated for the desired speeds, a separate and distinct rheostat being provided for both the forward
and reverse speeds. The movement of the table itself is controlled by means of the regulation tumbler handle at the side of the
table in exactly the same manner as on the belt driven planer. To start the table it is only necessary to slightly move the tumbler
lever, the direction in which the table will run being indicated by the direction in which the tumbler is moved. The regulation
table dogs are used to limit the stroke length which can be varied from approximately six inches up to the maximum capacity
of the machine.

The reversal of the machine is entirely automatic and is accomplished very quickly, there being no perceptible pause at
either end of the stroke. ~As before explained, the cutting and return speed can be varied independently, the total range of speeds
being at the ratio of four to one, thus providing a very wide range suitable for all classes and conditions of work. The table can
be stopped at any point within its working cycle by means of the tumbler handle in exactly the same manner as on the belted
type. At this point it is again emphasized that only average skill is required to operate this drive and any ordinary workman
accustomed to planer operation can readily familiarize himself with the mechanism in a few moments.

The illustration on the first page shows the motor placed on the right hand side of the planer and coupled directly to the
driving shaft. However, the motor may be placed on either side of the machine and can be connected directly to the shaft or
thru spur or bevel gears, its location depending upon where the motor may be most conveniently located to utilize the available
floor space. For elevating the rail a small motor is mounted on the arch, being connected thru gears to the regular elevating
mechanism.

The foregoing description has been intentionally restricted to a consideration of only the mechanical features of the re-
versing motor drive. This has been done for the reason that information relating to the electrical principles of its construction
and operation will necessarily be more authentic if compiled by the makers of the electrical apparatus; this information is there-
fore furnished in a separate bulletin.

4 Step Cone Speed Variator, Belt or Motor Driven

With this type of Drive Four Cutting Speedsare obtained through a pair of opposed four step cone pulleys operated by an
endless belt between them, the whole being mounted upon a substantial platform on top of the housings. The belt is shifted
from step to step and provides a range of speeds calculat-
ed to best accommodate the work to be done. These, with
the constant high speed return of the platen, insure the
greatest working economy.

Simplicity of the Variator. Thisdrive has primarily
two distinct and necessary advantages over the old geared
drive, viz.: Simplicity of Design and Freedom from De-
structive Vibration. There are no change gears to break,
stick to or cut shafts, no troublesome frictions to wear
and be adjusted, no jaw clutches to be bruised or broken
and no large reservoir of oil to be splashing and leaking
over the machine. It is free from the distracting noise
and vibration of the gear driven type, which condition
becomes worse as the parts are subjected to wear, on
account of the excessive speed of the gears. Such vibra-
tion invariably imparts inaccuracy to the work being
planed and hence unfits the geared drive for accurate
planer work. This new Speed Variator is absolutely free
from all the above defects and insures the smoothest
possible work. Its simplicity, efficiency and durability
will appeal to those interested in this type of drive.

The Shifting of the Belt is novel and very effective.
A pair of belt forks are moved alternately along guide rods
by means of a pair of cylindrical cams, which revolve
alternately through the medium of a set of intermittent
gears operated by the hand wheel shown at rear. One
revolution of this wheel shifts the belt from one step to
another and a shot pin indicates the complete revolution. The cam rolls have spiral slots milled in their peripheries, each belt
fork being moved aiong the guide rods through the medium of a roller operating in the spiral slots. The relation between the
cams and forks is such as to shift the belt off of the high step of one cone before placing it on the high step of the opposing cone.

Fig. No. 1. ‘*American’’ Planer with Cone Speed Variator.




The Tension of the Belt is controlied by the vertical lever, shown at the rear, operating in a radial slot. This lever is
of convenient height and operates a pair of bell cranks through link connection. The bell cranks serve as levers to slide the
“driven” cone towards the “driver,” thus slacking the belt. This feature, together with the mechanical belt shifting device
and the fact that the steps of the pulleys are beveled on the edge, so as to offer no resistance to the passage of the belt, permits
of easily making rapid changes of speed, even though the belt is very wide.  After the belt is located for the desired speed, it is
brought up tight by moving the
hand lever to the point where ten-
sion is sufficient for the work, after
which the lever is securely clamped
by the binder handle shown.

The Driven Cone Being
Moved Towards the Driver which
former carries the planer driving
belt, is a distinet feature, inasmuch
as the tension of the vertical belts
is not disturbed when making speed
changes, and the danger of their
flying off, from becoming loose, is
overcome.

All Shafts in this Variator
are of large diameter, accurately
ground and run in massive phos-
phor bronze journals perfectly lu-
bricated by the “ring”” or “dynamo”
system of oiling. Journals are sup-
plied with liberal oil wells and
return ducts, thereby preventing
the oil from escaping and coming
in contact with the belts. The bearings are of the “ball and socket” type insuring perfect alignment at all times.

Fig. No. 2. Top view Cone Variator,

Speeds Changed Without Stopping. This is a valuable feature of this drive, as with the old geared type it was necessary
to wait until the mechanism slowed down to almost a standstill before the clutches or gears could be engaged. With this drive
it is far easier to make the changes while in motion than otherwise. Driving pulleys have fly-wheel rims, the momentum of
which reduces to a minimum all shocks to the driving mechanism due to intermittent cutting and at reversing, also insuring a
steady even pull at the cutting tool. They are perfectly balanced, running without the least vibration even on the highest speeds.
This, coupled with the smoothness of the drive, the scientific design and accuracy of the planer itself, insures a finished job which
is free from imperfections, requiring the least, if any, attention from the vise hands in fitting.

Cutting Speeds can be arranged suitable to individual requirements, but are regularly furnished to provide 20 ft., 30 tt.,
40 ft., and 50 ft., with a constant
return speed of about 80 ft.

Belt Drive is regularly fur-
nished with this Variator, the
tight and loose pulleys being
applied to the rear cone shaft.
The drive can be obtained direct
from a line shaft, provided it
has sufficient speed, but, slow
shafts of about 150 R. P. M,,
require an intermediate or “jack”
shaft. With our construction it
is a simple matter to convert the
belt drive into a motor drive at
any time after the machine is
installed.

Motor Drive illustrated
Fig. No. 3. Two Speed Countershaft. above, may be furnished. A

constant speed motor is re-

quired, either of the Direct or

Alternating Current type. The motor is direct connected to the Variator either by a coupling or through spur gearing. A start-
ing box is all the controlling mechanism necessary. Should the motor at any time become disabled, the driving géar on end of
Variator shaft, may be replaced by a pulley, and the planer driven by belt from a countershaft or another motor conveniently
placed. The flexibility of this construction insures the constant use of this machine at all times. ’

Two Speed Countershaft. This type of drive is by far the simplest of the three. Two cutting speeds are obtained thru a
simple and efficient Two Speed Countershaft (Fig. No. 3) which is free from gears and is attached to the ceiling in the usual manner.
The self-oiling feature of this countershaft minimizes attention to it and insures the longest life.




Code Word—Safe CIRCULAR No. 200.

15-inch Heavy Service Shaper

(SINGLE GEARED)

Length of Stroke.. . ... ... .. 151"
Vertical traverse of Table.. .. ... ... .. .. . . . 14"
Horizontal travel of Table.. .. ... ... ... . 18”
Top Surface of Table . . ... ... o 10" x 114"
Side Surface of Table . . ... ... .. . . 1234” x 111"
VISE OPEIINEG . .« . oot e 8"

The working efficiency of any shaper depends primarily upon its ability to perform all classes of work
at the higest speeds and coarsest feeds practicable, and at the same time to produce a finished product of
dependable accuracy.

To obtain these results a shaper must combine ample power, rigidity and a suitable range of cutting
speeds and feeds, with a high standard of workmanship. The relative or comparative value, therefore, of
a machine of this type must be determined by a careful consideration of these features, both individually
and collectively, the ultimate decision being given the machine in which these points are developed to the
highest degree.
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When designing the new ‘“American” Heavy Service Shaper these conditions were borne constantly
in mind, with the consequent result that this new machine is the very latest and highest development in this
particular field, and in which the objectionable features of former designs have been superseded by new features
of proven efficiency.

The workmanship is of the same high standard that has characterized ‘“American’ products for many
years past, a complete system of jigs and templets being used, which insures accuracy of the highest standard,
as well as the absolute interchangeability of parts. We unqualifiedly guarantee the workmanship and ac-
curacy of “ American” Shapers, the limit of error allowed being .001 of an inch up to the full capacity of the
machine.

The following description is devoted to the more important and essential points in the construction
of “American” Heavy Service Shapers which merit the most careful consideration. It will show conclusively
that neither expense nor intelligent effort has been spared to produce a design which is not only efficient,
powerful and substantial, but one that is also so conveniently arranged that it may be operated with a mini-
mum of effort and loss of time.

POWER—One of the first points considered when laying out this new shaper was that of power input.
The approximate power a shaper of this size would require for performing the heaviest classes of work was
determined, then sufficient extra power added to provide a safe working margin. Consequently this machine
is endowed with greater power than will ever be required for the average work, and therefore when
doing such work will not be constantly working up to the limit of its capacity. The cone steps are large in
diameter and wide of face, being arranged to accommodate a 214" belt. The countershaft speeds are excep-
tionally fast and the back gear ratios correspondingly high.

STROKES PER MINUTE—Before deciding on the stroke range a very thorough investigation was
made to determine the proper cutting speeds for metals of various kinds andlengths. As a result of this in-
vestigation a range of 4 strokes from 2014 to 6414 per minute was provided, this range being in geometrical
progression and calculated to give the best results on all classes of work. It will be interesting to note here
that while a wider range could easily have been furnished, it was found that a slower speed than 2014 is en-
tirely unnecessary and a faster speed than 6414 impracticable on account of the excess of vibration caused
by the rapid stroke and the undue wear on the machine. Therefore, by confining this range to productive
limits a closer speed increment is obtained, which in turn imparts to the machine a higher working efficiency.

The length of stroke may be easily changed at will without stopping the machine, the device for posi-
tioning the stroke being located on the ram near the head and may be operated while the machine is running.
A pointer on the ram traveling along an index shows the length of stroke as set.

RAM AND ROCKER ARM are of an improved design, and provide a very rigid and efficient con-
struction. The rocker arm is rigidly connected to a pivot shaft at bottom of the column which supports
all the weight of the arm and other parts, thus relieving the ram from any ‘‘dead weight”” and eliminating
undue vibration. The connection between the rocker arm and ram is by means of a double link which is
arranged so as to pull down on the ram during the cutting stroke, thus tending to neutralize the upward
thrust of the tool.

This construction is far superior to that used on other designs in which the Rocker Arm is attached
directly to the Ram. With this latter construction the Rocker Arm tends to lift the Ram during the first
half of the cutting stroke, and moreover, requires the Ram to constantly carry the ‘“dead weight” of all the
parts, thus causing more rapid wear on the ram bearings, besides consuming more power. This latter de-
sign will also cause the work to show all the vibration which takes place in the Rocker Arm. On ‘“American”
Shapers the Rocker Arm is made in a complete “U” section for its entire length and is further strengthened
by heavy transverse and cross ribbing. The Ram is very heavy and is designed for uniform rigidity through-
out its entire length of stroke. It is thoroughly braced by internal ribs, and has long wide bearings on column
with continuous taper gib having end screw adjustment, for taking up the wear.

FULL LENGTH TAPER GIBS—One of the most important features of “American’ Shapers, and
one which is absolutely essential to the life and accuracy of any Shaper, is the use of Full Length Taper Gibs
for taking up the wear. These gibs are arranged for end screw adjustment, by means of which a perfect
full length bearing can be constantly maintained and the rate of wear kept down to a minimum. The im-
portance of this feature cannot be over-estimated, for the rate of depreciation of a machine tool is directly
proportionate to the rate of wear in its bearings.




The Full Length Taper Gib undoubtedly affords a more efficient and convenient method of taking
up wear than is provided with flat gibs, which require the adjustment of a series of set screws. Full length
metal to metal contact is impossible with the latter type of gib. Moreover, it is also very difficult to
make the necessary adjustment.

With our Full Length Taper Gib construction the degree of accuracy inherent in ““American” Shapers
positively can be retained throughout the life of the machine, and a full length metal to metal contact is
assured at all times.

CROSS FEED is absolutely new and possesses advantages common only to its own particular design.
It is both automatic and variable, providing a nicely graded range of graduated feeds (24 in number) from
.006” to .150” per stroke of ram. Feeds can be changed and accurately set while machine is running, by
means of a knurled knob conveniently located and after once being set is not affected by changing the loca-
tion of the rail. The feed is thrown in or out, also reversed through a knob on the feed plunger. The reversal
of the feed at the opposite end of the ram stroke is accomplished by a plunger in the face of the swinging
gear on the bonnet which engages either one of two holes in opposite sides of the gear. Whether the feed
takes place at the beginning or end of the stroke depends upon which hole is engaged by the plunger. All
parts of the feed mechanism are compact, present a neat and symmetrical appearance, while all the gears
in this mechanism are securely covered.

An automatic safety device is provided, the connection between the feed mechanism and cross-feed screw
being made by means of a fibre adjustable friction. This forms a “Fool Proof”” feature, which will protect
the feed works from damage should the tool accidentally be fed into the cut, or the apron be fed into either
end of the cross-rail. This fibre friction can be adjusted to pull the heaviest cut without slippage and is not
subject to atmospheric conditions, temperature, or the action of oil.

RIGIDITY—In order that the unusual
power of this shaper may be utilized to advan-
tage every part of the machine has been de-
signed to afford the greatest rigidity and to
easily withstand the severe stresses that the use
of this power would impose upon the various
parts.

COLUMN is unusually deep and wide,
tapering slightly towards the top, giving the
machine a neat, graceful and substantial ap-
pearance. It is strongly braced internally,
braces being so disposed as to meet the heav-
iest stresses. The column is further reinforced
outside, on the line of stress, by a wide, deep
rib cast integral with the wall. The top of
column projects at the front and rear and pro-
vides an exceptionally long bearing for the ram.

BASE is of large proportions, very deep
and strongly ribbed, affording an excellent
foundation for the machine. It is of pan con-
struction both inside and out to catch oil
drippings, thus protecting the floor and foun-
dation. Means are provided for draining off
the oil collected on the inside.

TABLE is made in a complete box sec-
tion, and is therefore not liable to spring or
deflect when heavy work is bolted to its side.
The slots are all planed from the solid; the side
slots being set in the horizontal plane, thus
obviating the possibility of the work bolted to the side dropping down on the base when the clamping
bolts are loosened.

In order to safeguard the bearings of the rail and column, a dirt guard of pan construction is fastened
to the rail which catches chips and dirt that might otherwise work into the bearings. TFelt wipers are
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provided on both ends of saddle which remove the dirt and chips from the top of the rail, and at the same
time lubricate the surface. This table is firmly fitted to the apron by means of 3 bolts, 2 at the top
and 1 at the bottom. The rigidity of this connection is further materially increased by a tongue on the
back of table which fits into the tee slot of the saddle and relieves the bolts of the stresses of the cuts.

CROSS RAIL is of box form, very heavy and strongly ribbed, and being of exceptional length, gives
the table a long horizontal range of travel. Two extra wide bearings for the apron are provided, which insure
rigidity at that point. The rail is bolted to the column by clamps and bolts of improved design, which pre-
vent its dropping away when the binder bolts are loosened. A stationary elevating screw of large diameter
is provided, a ball thrust bearing being furnished on the elevating nut for facilitating the elevation of the
rail. This screw permits the machine to be set on a concrete or other floor without requiring a hole through
same to accommodate the travel of the screw.

HEAD is operative at any angle within an arc of 100 degrees and has convenient and efficient locking
device. The down slide is fitted with a continuous taper gib having end screw adjustment for taking up the
wear. The down feed is of unusual length, the feed screw having an adjustable graduated collar reading
in .001 in. A large tool post is supplied for using holders with inserted bits and has tool steel tool post serew
and tool steel serrated back plate.

KEYSEATING CAPACITY—Rocker arm is made double section at the top, which in connection
with the large opening through the column, permits a shaft 214 in. diameter to be passed under the ram for
keyseating. ~Larger shafts may be keyseated by setting over table to allow shaft to pass outside of
column, using the head set on an angle.

VISE is of new design throughout and of heavy pattern. The jaws are deep and wide, are faced with
steel and provide an unusually large opening. It is clamped by two (2) bolts to the swivel base, (graduated
in degrees), which latter is exceptionally large, covering nearly the entire area of the table top and is clamped
to same by four (4) bolts. Vise screw has bearing at both ends and is always in tension when holding the
work.

LUBRICATION—Special attention has been paid to the thorough lubrication of all working parts,
thereby insuring long life and satisfactory service from the machine. The ram slides are oiled by means of a
gravity system, oil reservoirs being provided in the ram and clamps from which felt wipers take their supply
of oil and distribute it through grooves to the extreme ends of the slides, thus doing away with a multiplicity
of oil holes. The felt wipers also effectually strain the lubricant, thus insuring clean oil at all times. Ram
slides are provided with felt wipers at the front of the column, assisting in perfect lubrication, also preventing
oil from dripping down over the front of the machine. A large quantity of oil is stored in a pocket cast integral
with the rocker arm, which, with suitable means for distribution, insures thorough lubrication of the crank pin
and sliding block in the rocker arm. A felt strip inserted in the crank pin journal insures constant lubrication.

THE MATERIAL used throughout is guaranteed to be of the very best obtainable for the purpose
used. All gears are cut from the solid with special cutters; each gear being cut with a separate cutter especi-
ally adapted to the number of teeth in the gear. This method insures a quiet running machine with a mini-
mum of wear on the gears. The pinions are all made of bar steel and bevel pinions are planed from the solid steel.

ALL SHAFTS are made of crucible steel and are accurately ground, and all running bearings are
bushed, thus providing for easy renewal in case of wear.  Bearings for driving pulley and bull wheel are very
massive and are cast integral with the column.

THE CONE PULLEY is supported by a large steel sleeve extending well into the cone which elimi-
nates the necessity of an out board support on the pulley and relieves the driving shaft from all belt strain.
This sleeve is provided with efficient automatic oiling arrangement which supplies a continuous flow of oil
through the journals. The cone pulley is bronze lined, as is also the steel sleeve in which the driving shaft
is journaled.

COUNTERSHAFT has tight and loose pulleys 12 in. diameter by 314 in. face and runs 180 R. P. M.

REGULAR EQUIPMENT upon which base price is determined, includes vise, countershaft, all neces-
sary wrenches and automatic safety stop described above. Instruction book for the installation 4nd opera-
tion of our machine tools is regularly furnished.

WE CAN EQUIP THIS SHAPER, at extra cost, with power down feed, circular attachment, mold
maker’s vise and table, tilting top for box table and universal table with tilting side.

For description of shaper attachments, see special circular.
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The working efficiency of any shaper depends primarily upon its ability to perform all classes of work at the highest speeds
and coarsest feeds practicable, and at the same time to produce a finished product of dependable accuracy.

To obtain these results a shaper must combine ample power, rigidity and a suitable range of cutting speeds and feeds with
a high standard of workmanship. The relative or comparative value, therefore, of a machine of this type must be determined by
a careful consideration of these features, both individually and collectively, the ultimate decision being given the machine in which
these points are developed to the highest degree.

When designing the new ‘“‘American” Heavy Service Shaper these conditions were borne constantly in mind, with the
consequent result that this new machine is the very latest and highest development  in this particular field, in which the
objectionable features of former designs have been superseded by new features of proven efficiency.

THE AMERICAN TOOL WORKS CO.
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The workmanship is of the same high standard that has characterized “American” products for many years past, a complete
system of jigs and templets being used, which insures accuracy of the highest standard, as well as the absolute interchangeability
of parts. We unqualifiedly guarantee the workmanship and accuracy of “American” Shapers, the limit of error allowed being
.001 of an inch up to the full capacity of the machine.

The following description is devoted to the more important and essential points in the construction of ‘“American” Heavy
Service Shapers, which merit the most careful consideration. It will show conclusively that neither expense nor intelligent effort
has been spared to produce a design which is not only efficient, powerful and substantial, but one that is also so conveniently
arranged that it may be operated with a minimum of effort and loss of time.

POWER—One of the first points considered when laying out this new shaper was that of power input. The approximate
power a shaper of this size would require for performing the heaviest classes of work was determined, then sufficient extra power
added to provide a safe working margin. Consequently this machine is endowed with greater power than will ever be required for
the average heavy work, and therefore when doing such work will not be constantly working up to the limit of its capacity. The
cone steps are large in diameter and wide of face, being arranged to accommodate a 215" belt. The countershaft speeds are excep-
tionally fast, and the back gear ratios correspondingly high.

STROKES PER MINUTE—Before deciding on the stroke range a very thorough investigation was made to determine
the proper cutting speeds for metals of various kinds and lengths. As a result of this investigation a range of 8 strokes from 8
to 121 per minute was provided, this range being in geometrical progression, and calculated to give the best results on all classes of
work. It will be interesting to note here that, while a wider range could easily have been furnished, it was found that a slower
speed than 8 is entirely unnecessary, and a faster speed than 121 impracticable on account of the excess of vibration caused by
the rapid stroke and the undue wear on the machine. Therefore, by confining this range to productive limits a closer speed incre-
ment is obtained, which in turn imparts to the machine a higher working efficiency.

The length of stroke may be easily changed at will without stopping the machine, the device for positioning the stroke
being located on the ram near the head, and may be operated while the machine is running. A pointer on the ram traveling along
an index shows the length of stroke as set.

RAM AND ROCKER ARM are of an improved design, and provide a very rigid and efficient construction. The rock-
er arm is rigidly connected to a pivot shaft at bottom of the column which supports all the weight of the arm and other parts,
thus relieving the ram from any ‘“‘dead weight,” and eliminating undue vibration. The connection between the rocker arm and
ram is by means of a double link which is arranged so as to pull down on the ram during the cutting stroke, thus tending to neutral-
ize the upward thrust of the tool.

This construction is far superior to that used on other designs in which the Rocker Arm is attached directly to the Ram.
With this latter construction the Rocker Arm tends to lift the Ram during the first half of the cutting stroke, and, moreover,
requires the Ram to constantly carry the “dead weight” of all the parts, thus causing more rapid wear on the ram bearings, be-
sides consuming more power. This latter design will also cause the work to show all the vibration which takes place in the
Rocker Arm. On “American” Shapers the Rocker Arm is made in a complete “U” section for its entire length, and is further
strengthened by heavy transverse and cross ribbing. The Ram is very heavy, and is designed for uniform rigidity throughout
its entire length of stroke. It is thoroughly braced by internal ribs, and has long wide bearings on column, with continuous taper
gtb having end screw adjustment for taking up the wear.

FULL LENGTH TAPER GIBS —One of the most vital features of “American” Shapers, and one which is absolutely
essential to the life and accuracy of any Shaper, is the use of Full Length Taper Gibs for taking up the wear. These gibs are ar-
ranged for end screw adjustment, by means of which a perfect full length bearing can be constantly maintained, and the rate of
wear kept down to a minimum. The importance of this feature
cannot be over-estimated, for the rate of depreciation of a ma-
chine tool is directly proportionate to the rate of wear in its
bearings.

The Full Length Taper Gib undoubtedly affords a more effi-
cient and convenient method of taking up wear than is provided
with flat gibs which require the use of a series of set screws for
adjustment. Full length metal to metal contact is impossible
with the latter type of gib. Moreover, it is also very difficult
to make the necessary adjustment.

With our Full Length Taper Gib construction the degree of
accuracy inherent in “American” Shapers positively can be re-
tained throughout the life of the machine, and a full length metal
to metal contact is assured at all times.

CROSS FEED is absolutely new, and possesses advan-
tages common only to its own particular design. It is both
automatic and variable, providing a nicely graded range of
graduated feeds (24 in number) from .006” to .150” per stroke
of ram. Feeds can be changed and accurately set while ma-
chine is running, by means of a knurled knob conveniently
located. The feed is thrown in or out, also reversed, through a

Shaper With Speed Box Drive.




knob on the feed plunger. The reversal of the feed at the
opposite end of the ram stroke is accomplished by a plunger
in the face of the swinging gear on the bonnet, which en-
gages either one of two holes in opposite sides of the gear.
Whether the feed takes place at the beginning or end of the
stroke depends upon which hole is engaged by the plunger.
All parts of the feed mechanism are compact, and present a neat
and symmetrical appearance, while all the gearsin this mechan-
ism are securely covered.

An automatic safety device is provided, the connection
between the feed mechanism and cross-feed screw being made by
means of a fibre adjustable friction. This forms a “Fool Proof”
feature which will protect the feed works from damage should
the tool accidentally be fed into the cut, or the apron be fed
into either end of the cross-rail. This fibre friction can be ad-
justed to pull the heaviest cut without slippage, and is not
subject to atmospheric conditions, temperature, or the action of
oil.

RIGIDITY—In order that the unusual power of this
shaper may be utilized to advantage, every part of the machine
has been designed to produce the greatest rigidity and to easily
withstand the severe stresses that the use of this power would
impose upon the various parts.

Showing Massive Construction of Gears and Rocker Arm.

COLUMN is unusually deep and wide, tapering slightly towards the top, giving the machine a neat, graceful and substan-
tial appearance. It is strongly braced internally, braces being so disposed as to meet the heaviest strains. The column is further
reinforced outside, on the line of strain, by a wide, deep rib cast integral with the wall. The top of column projects at the front
and rear, and provides an exceptionally long bearing for the ram.

BASE is of large proportions, very deep, and strongly ribbed, affording an excellent foundation for the machine. It is of the
extension type, with a pad at the end to receive table support. It is of pan construction, both inside and out, to catch oil drippings,
thus protecting the floor and foundation. Means are provided for draining off the oil collected on the inside.

TABLE is made in a complete box section, and is therefore not liable to spring or deflect when heavy work is bolted on its
side. The slots are all planed from the solid, the side slots being set in the horizontal plane, thus obviating the possibility of the
work bolted to the side dropping down on the base when the clamping bolts are loosened.

} The top of the table extends over and bears upon the top of the apron, thus increasing its rigidity, and preventing dirt from
working down between the table and saddle. This construction also removes the strain from the clamping bolts, and at the same
time adds considerable working surface to the table. In order to further safeguard the bearings of the rail and column a dirt
guard of pan construction is fastened to the rail, which catches chips and dirt that might otherwise work into the bearings.
Felt wipers are provided on both ends of saddle, which remove the dirt and chips from the top of the rail and at the same
time lubricate the surface. This table is firmly fitted to the apron by means of 5 bolts, 3 at the top and 2 at the bottom. The
rigidity of this connection is further materially increased by 2 dowel pins extending through the top of the table into the saddle.
These pins permanently locate the table in its proper position on the saddle, also greatly increase its rigidity by preventing
vibration under a cut.

CROSS RAIL is of box form, very heavy, and strongly ribbed, and, being of exceptional length, gives the table a long hori-
zontal range of travel. Three extra wide bearings for the apron are provided, which insure rigidity at that point. The rail is
bolted to the column by clamps and bolts of improved design, which prevent its dropping away when the binder bolts are loosened.
A stationary elevating screw of large diameter is provided, a ball thrust bearing being provided on the elevating nut for facili-
tating the elevation of the rail. This screw enables the machine to be set on a concrete or other floor without requiring a hole
through same to accommodate the travel of the screw.

HEAD is operative at any angle within an arc of 100 degrees, and has convenient and efficient locking device. The down
slide is fitted with a continuous taper gib having end screw adjustment for taking up the wear. The down feed is of unusual
length, the feed screw having an adjustable graduated collar reading in .001 in. A large tool post is supplied for using holders
with inserted bits, and has tool steel tool post screw and tool steel serrated back plate.

TABLE SUPPORT—The table support furnished with this shaper is absolutely new in design, and represents a radical depart-
ure from the designs furnished on other makes. It consists of a notched bar supplied with an adjustable nut’at the bottom, and
is operative throughout the full traverse of therail. The notches are spaced 1 inch apart and are engaged by a spring plunger after
the rail has been properly adjusted, any further adjustment necessary being accomplished through the nut at the bottom of
the notched bar which bears on the planed surface of the base. This support is rigid and positive, and provides the further
advantage of relieving the rail of the weight of the table and work, thus insuring a high degree of accuracy in the work produced
and less wear on the bearings.




KEYSEATING CAPACITY—Rocker arm is made double
section at the top, which, in connection with the large opening
through the column, permits a shaft 3 in. diameter to be passed
under the ram for keyseating. Larger shafts may be keyseated
by setting over table to allow shaft to pass outside of column,
using the head set on an angle.

VISE is of new design throughout, and of heavy pattern.
The jaws are deep and wide, are faced with steel, and provide an
unusually large opening. It is clamped by four (4) bolts to the
swivel base, (graduated in degrees), which latter is exceptionally
large, covering nearly the entire area of the table top, and also 1
being clamped to same by four (4) bolts. Vise screw has bearing
at both ends, and is always in tension when holding the work.

LUBRICATION—Special attention has been paid to the
thorough lubrication of all working parts, thereby insuring long life
and satisfactory service from the machine. The ram slides are
oiled by means of a gravity system, oil reservoirs being provided
in the ram and clamps, from which felt wipers take their supply
of oil, and distribute it through grooves to the extreme ends of the
slides, thus doing away with a multiplicity of oil holes. The felt wipers also effectually strain the lubricant, thus insuring clean oil at
all times. Ram slides are provided with felt wipers at the front of the column, assisting in perfect lubrication, also preventing oil
from dripping down over the front of the machine. A large quantity of oil is stored in a pocket cast integral with the rocker arm,
which, with suitable means for distribution, insures thorough lubrication of the sliding block in the rocker arm. A felt strip
inserted in a reservoir in sliding block insures constant lubrication. The sliding block is a hardened steel forging, and the
wrist pin has a bronze sleeve which turns in sliding block.

THE MATERIAL used throughout is guaranteed to be of the very best obtainable for the purpose used. All gears are cut
from the solid with special cutters, each gear being cut with a separate cutter especially adapted to the number of teeth in the
gear. This method insures a quiet running machine with a minimum of wear on the gears. The pinions are all made of bar steel,
and bevel pinions are planed from the solid steel.

Interior of 4 Change Speed Box.

ALL SHAFTS are made of crucible steel, and are accurately ground, and all running bearings are bushed, thus providing
for easy renewal in case of wear. Bearings for driving pulley and bull wheel are very massive and are cast integral with the column.

THE CONE PULLEY is supported by a large steel sleeve extending well into the cone, which eliminates the necessity of
an outboard support on the pulley, and relieves the driving shaft from all belt strain. This sleeve is provided with an efficient
automatic oiling arrangement which supplies a continuous flow of oil through the journals. The cone pulley is bronze lined, as
is also the steel sleeve in which the driving shaft is journaled.

SPEED BOX—The new speed box, designed especially for the ‘“American” Heavy Service Shaper, is radically different
from anything heretofore furnished for the same purpose.

As shown by the illustration, this speed box is a complete unit which is absolutely and quickly interchangeable with the
cone pulley drive unit; consequently a cone pulley driven shaper can be readily converted to speed box drive without any compli-
cations whatever any time after shipment, and vice versa.

This unit is located in its proper position on the column by means of dowel pins, and is held firmly in place by 6 large bolts.

The speed box drive provides 4 changes of speed, which combined with the back gear drive produces a total of 8 different
cutting speeds for the ram. The speed changes in the box are accomplished while the machine is running by means of 7 heat treated
steel gears, the teeth of which are machine rounded to facilitate meshing, and two operating levers which are located so the operator
can handle them without effort.

One of the features of this mechanism that should certainly appeal to the prospective buyer is the fact that there is not a
loose running part in the whole speed box. Every gear is tight on its shaft, consequently the oiling troubles common to practi-
cally all other mechanisms of this kind are absolutely eliminated. All shafts are of crucible steel, are of large diameter, and are given
a large center bearing, which materially increases their rigidity and reduces the over-hang of the gears. All shaft bearings are
phosphor bronze bushed, and are oiled by means of an efficient gravity oiling system, a recessed bushing being used, which forms a
retainer for the oil, which in turn is fed to the bearing by means of a strip of felt placed in a slot cut lengthwise in the bushing.
This felt not only filters the lubricant, but regulates its flow and prevents it from running out and being wasted. A return oil
groove cut in the bushing also tends to keep the oil circulating to and fro in the bearing, thus preventing its escape.

To further insure the efficiency of this mechanism it has been designed so as to be oil-tight, to permit the transmission to
run in oil. Thus a very quiet and long lived drive is provided.

A long friction lever, extending well to the front of the machine for operating convenience, controls a large diameter friction
incorporated in the driving pulley, by means of which the machine can be started or stopped instantly. Acting in unison with the
friction clutch is a friction brake located on the opposite side of the box, which stops the ram instantly when the friction clutch
is thrown out.

COUNTERSHAFT has tight and loose pulleys 14 in. diameter by 315 in. face for cone drive, and 12"x424" for speed box
drive. Speed of countershaft for cone drive, 320 R. P. M.; for gear box drive, 390 R. P. M.

REGULAR EQUIPMENT, upon which base price is determined, includes vise, countershaft, all necessary wrenches and au-
tomatic safety stop described above. Instruction book for the installation and operation of our machine tools is regularly furnished,

WE CAN EQUIP THIS SHAPER, at extra cost, with power down feed, circular attachment, mold maker’s vise and
table, tilting top for box table, universal table with tilting side, four-speed gear box and electric motor drive.

For description of shaper attachments see special circular.
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The working efficiency of any shaper depends primarily upon its ability to perform all classes of work at the highest speeds

and coarsest feeds practicable, and at the same time to produce a finished product of dependable accuracy.

To obtain these results a shaper must combine ample power, rigidity and a suitable range of cutting speeds and feeds with

a high standard of workmanship. The relative or comparative value, therefore, of a machine of this type must be determined by
a careful consideration of these features, both individually and collectively, the ultimate decision being given the machine in which
these points are developed to the highest degree.

When designing the new ‘“American” Heavy Service Shaper these conditions were borne constantly in mind, with the

consequent result that this new machine is the very latest and highest development in this particular field, in which the
objectionable features of former designs have been superseded by new features of proven efficiency.

THE AMERICAN TOOL WORKS CO.

3000-B.
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The workmanship is of the same high standard that has characterized “American” products for many years past, a complete
system of jigs and templets being used, which insures accuracy of the highest standard, as well as the absolute interchangeability
of parts. We unqualifiedly guarantee the workmanship and accuracy of ‘‘American’ Shapers, the limit of error allowed being
.001 of an inch up to the full capacity of the machine.

The following description is devoted to the more important and essential points in the construction of “American’” Heavy
Service Shapers, whi¢h merit the most careful consideration. It will show conclusively that neither expense nor intelligent effort
has been spared to produce a design which is not only efficient, powerful and substantial, but one that is also so conveniently
arranged that it may be operated with a minimum of effort and loss of time.

POWER—One of the first points considered when laying out this new shaper was that of power input. The approximate
power a shaper of this size would require for performing the heaviest classes of work was determined, then sufficient extra power
added to provide a safe working margin. Consequently this machine is endowed with greater power than will ever be required for
the average heavy work, and therefore when doing such work will not be constantly working up to the limit of its capacity. The
cone steps are large in diameter and wide of face, being arranged to accommodate a 215” belt. The countershaft speeds are excep-
tionally fast, and the back gear ratios correspondingly high.

STROKES PER MINUTE—Before deciding on the stroke range a very thorough investigation was made to determine
the proper cutting speeds for metals of various kinds and lengths. As a result of this investigation a range of 8 strokes from 7.5
to 105 per minute was provided, this range being in geometrical progression, and calculated to give the best results on all classes of
work. It will be interesting to note here that, while a wider range could easily have been furnished, it was found that a slower
speed than 7.5 is entirely unnecessary, and a faster speed than 105 impracticable on account of the excess of vibration caused by
the rapid stroke and the undue wear on the machine. Therefore, by confining this range to productive limits a closer speed incre-
ment is obtained, which in turn imparts to the machine a higher working efficiency.

The length of stroke may be easily changed at will without stopping the machine, the device for positioning the stroke
being located on the ram near the head, and may be operated while the machine is running. A pointer on the ram traveling along
an index shows the length of stroke as set.

RAM AND ROCKER ARM are of an improved design, and provide a very rigid and efficient construction. The rock-
er arm is rigidly connected to a pivot shaft at bottom of the column which supports all the weight of the arm and other parts,
thus relieving the ram from any ‘‘dead weight,” and eliminating undue vibration. The connection between the rocker arm and
ram is by means of a double link which is arranged so as to pull down on the ram during the cutting stroke, thus tending to neutral-
ize the upward thrust of the tool.

This construction is far superior to that used on other designs in which the Rocker Arm is attached directly to the Ram.
With this latter construction the Rocker Arm tends to lift the Ram during the first half of the cutting stroke, and, moreover,
requires the Ram to constantly carry the ‘“‘dead weight” of all the parts, thus causing more rapid wear on the ram bearings, be-
sides consuming more power. This latter design will also cause the work to show all the vibration which takes place in the
Rocker Arm. On “American” Shapers the Rocker Arm is made in a complete ‘U’ section for its entire length, and is further
strengthened by heavy transverse and cross ribbing. The Ram is very heavy, and is designed for uniform rigidity throughout
its entire length of stroke. It is thoroughly braced by internal ribs, and has long wide bearings on column, with continuous taper
gib having end screw adjustment for taking up the wear.

FULL LENGTH TAPER GIBS —One of the most vital features of ‘““American’ Shapers, and one which is absolutely
essential to the life and accuracy of any Shaper, is the use of Full Length Taper Gibs for taking up the wear. These gibs are ar-
ranged for end screw adjustment, by means of which a perfect full length bearing can be constantly maintained, and the rate of

9 wear kept down to a minimum. The importance of this feature
cannot be over-estimated, for the rate of depreciation of a ma-
chine tool is directly proportionate to the rate of wear in its
bearings.

The Full Length Taper Gib undoubtedly affords a more effi-
cient and convenient method of taking up wear than is provided
with flat gibs which require the use of a series of set screws for
adjustment. Full length metal to metal contact is impossible
with the latter type of gib. Moreover, it is also very difficult
to make the necessary adjustment.

With our Full Length Taper Gib construction the degree of
accuracy inherent in ‘“American” Shapers positively can be re-
tained throughout the life of the machine, and a full length metal
to metal contact is assured at all times.

CROSS FEED is absolutely new, and possesses advan-
tages common only to its own particular design. It is both
automatic and variable, providing a nicely graded range of
graduated feeds (24 in number) from .006” to .175" per stroke
of ram. Feeds can be changed and accurately set while ma-
chine is running, by means of a knurled knob conveniently
located. The feed is thrown in or out, also reversed, through a

Shaper With Speed Box Drive.




knob on the feed plunger. The reversal of the feed at the
opposite end of the ram stroke is accomplished by a plunger
in the face of the swinging gear on the bonnet, which en-
gages either one of two holes in opposite sides of the gear.
Whether the feed takes place at the beginning or end of the
stroke depends upon which hole is engaged by the plunger.
All parts of the feed mechanism are compact, and present a neat
and symmetrical appearance, while all the gearsin this mechan-
ism are securely covered.

An automatic safety device is provided, the connection
between the feed mechanism and cross-feed screw being made by
means of a fibre adjustable friction. This forms a “Fool Proof”
feature which will protect the feed works from damage should
the tool accidentally be fed into the cut, or the apron be fed
into either end of the cross-rail. This fibre friction can be ad-
justed to pull the heaviest cut without slippage, and is not
subject to atmospheric conditions, temperature, or the action of
oil.

RIGIDITY—In order that the unusual power of this
shaper may be utilized to advantage, every part of the machine
has been designed to produce the greatest rigidity and to easily
withstand the severe stresses that the use of this power would
impose upon the various parts.

Showing Massive Construction of Gears and Rocker Arm.

COLUMN is unusually deep and wide, tapering slightly towards the top, giving the machine a neat, graceful and substan-
tial appearance. It is strongly braced internally, braces being so disposed as to meet the heaviest strains. The column is further
reinforced outside, on the line of strain, by a wide, deep rib cast integral with the wall. The top of column projects at the front
and rear, and provides an exceptionally long bearing for the ram.

BASE is of large proportions, very deep, and strongly ribbed, affording an excellent foundation for the machine. It is of the
extension type, with a pad at the end to receive table support. Itis of pan construction, both inside and out, to catch oil drippings,
thus protecting the floor and foundation. Means are provided for draining off the oil collected on the inside.

TABLE is made in a complete box section, and is therefore not liable to spring or deflect when heavy work is bolted on its
side. The slots are all planed from the solid, the side slots being set in the horizontal plane, thus obviating the possibility of the
work bolted to the side dropping down on the base when the clamping bolts are loosened.

The top of the table extends over and bears upon the top of the apron, thus increasing its rigidity, and preventing dirt from
working down between the table and saddle. This construction also removes the strain from the clamping bolts, and at the same
time adds considerable working surface to the table. In order to further safeguard the bearings of the rail and column a dirt
guard of pan construction is fastened to the rail, which catches chips and dirt that might otherwise work into the bearings.
Felt wipers are provided on both ends of saddle, which remove the dirt and chips from the top of the rail and at the same
time lubricate the surface. This table is firmly fitted to the apron by means of 5 bolts, 3 at the top and 2 at the bottom. The
rigidity of this connection is further materially increased by 2 dowel pins extending through the top of the table into the saddle.
These pins permanently locate the table in its proper position on the saddle, also greatly increase its rigidity by preventing
vibration under a cut.

CROSS RAIL is of box form, very heavy, and strongly ribbed, and, being of exceptional length, gives the table a long hori-
zontal range of travel. Three extra wide bearings for the apron are provided, which insure rigidity at that point. The rail is
bolted to the column by clamps and bolts of improved design, which prevent its dropping away when the binder bolts are loosened.
A stationary elevating screw of large diameter is provided, a ball thrust bearing being provided on the elevating nut for facili-
tating the elevation of the rail. This screw enables the machine to be set on a concrete or other floor without requiring a hole
through same to accommodate the travel of the screw.

HEAD is operative at any angle within an arc of 100 degrees, and has convenient and efficient locking device. The down
slide is fitted with a continuous taper gib having end screw adjustment for taking up the wear. The down feed is of unusual
length, the feed screw having an adjustable graduated collar reading in .001 in. A large tool post is supplied for using holders
with inserted bits, and has tool steel tool post screw and tool steel serrated back plate.

TABLE SUPPORT—The table support furnished with this shaper is absolutely new in design, and represents a radical depart-
ure from the designs furnished on other makes. It consists of a notched bar supplied with an adjustable nut at the bottom, and
is operative throughout the full traverse of therail. The notches are spaced 1 inch apart and are engaged by a spring plunger after
the rail has been properly adjusted, any further adjustment necessary being accomplished through the nut at the bottom of
the notched bar which bears on the planed surface of the base. This support is rigid and positive, and provides the further
advantage of relieving the rail of the weight of the table and work, thus insuring a high degree of accuracy in the work produced
and less wear on the bearings.




KEYSEATING CAPACITY—Rocker arm is made double
section at the top, which, in connection with the large opening
through the column, permits a shaft 4 in. diameter to be passed
under the ram for keyseating. Larger shafts may be keyseated
by setting over table to allow shaft to pass outside of column,
using the head set on an angle.

VISE is of new design throughout, and of heavy pattern.
The jaws are deep and wide, are faced with steel, and provide an
unusually large opening. It is clamped by four (4) bolts to the
swivel base, (graduated in degrees), which latter is exceptionally
large, covering nearly the entire area of the table top, and also
being clamped to same by four (4) bolts. Vise screw has bearing
at both ends, and is always in tension when holding the work.

LUBRICATION—Special attention has been paid to the
thorough lubrication of all working parts, thereby insuring long life
and satisfactory service from the machine. The ram slides are
oiled by means of a gravity system, oil reservoirs being provided
in the ram and clamps, from which felt wipers take their supply
of oil, and distribute it through grooves to the extreme ends of the
slides, thus doing away with a multiplicity of oil holes. The felt wipers also effectually strain the lubricant, thus insuring clean oil at
all times. Ram slides are provided with felt wipers at the front of the column, assisting in perfect lubrication, also preventing oil
from dripping down over the front of the machine. A large quantity of oil is stored in a pocket cast integral with the rocker arm,
which, with suitable means for distribution, insures thorough lubrication of the sliding block in the rocker arm. A felt strip
inserted in a reservoir in sliding block insures constant lubrication. The sliding block is a hardened steel forging, and the
wrist pin has a bronze sleeve which turns in sliding block.

THE MATERIAL used throughout is guaranteed to be of the very best obtainable for the purpose used. All gears are cut
from the solid with special cutters, each gear being cut with a separate cutter especially adapted to the number of teeth in the

gear. This method insures a quiet running machine with a minimum of wear on the gears. The pinions are all made of bar steel,
and bevel pinions are planed from the solid steel.

ALL SHAFTS are made of crucible steel, and are accurately ground, and all running bearings are bushed, thus providing
for easy renewal in case of wear. Bearings for driving pulley and bull wheel are very massive and are cast integral with the column.

THE CONE PULLEY is supported by a large steel sleeve extending well into the cone, which eliminates the necessity of
an outboard support on the pulley, and relieves the driving shaft from all belt strain. This sleeve is provided with an efficient
automatic oiling arrangement which supplies a continuous flow of oil through the journals. The cone pulley is bronze lined, as
is also the steel sleeve in which the driving shaft is journaled.

SPEED BOX—The new speed box, designed especially for the “American” Heavy Service Shaper, is radically different
from anything heretofore furnished for the same purpose.

As shown by the illustration, this speed box is a complete unit which is absolutely and quickly interchangeable with the
cone pulley drive unit; consequently a cone pulley driven shaper can be readily converted to speed box drive without any compli-
cations whatever any time after shipment, and vice versa.

This unit is located in its proper position on the column by means of dowel pins, and js held firmly in place by 6 large bolts.

The speed box drive provides 4 changes of speed, which combined with the back gear drive produces a total of 8 different
cutting speeds for the ram. The speed changes in the box are accomplished while the machine is running by means of 7 heat treated
steel gears, the teeth of which are machine rounded to facilitate meshing, and two operating levers which are located so the operator
can handle them without effort. .

One of the features of this mechanism that should certainly appeal to the prospective buyer is the fact that there is not a
loose running part in the whole speed box. Every gear is tight on its shaft, consequently the oiling troubles common to practi-
cally all other mechanisms of this kind are absolutely eliminated. All shafts are of crucible steel, are of large diameter, and are given
a large center bearing, which materially increases their rigidity and reduces the over-hang of the gears. All shaft bearings are
phosphor bronze bushed, and are oiled by means of an efficient gravity oiling system, a recessed bushing being used, which forms a
retainer for the oil, which in turn is fed to the bearing by means of a strip of felt placed in a slot cut lengthwise in the bushing.
This felt not only filters the lubricant, but regulates its flow and prevents it from running out and being wasted. A return oil
groove cut in the bushing also tends to keep the oil circulating to and fro in the bearing, thus preventing its escape.

To further insure the efficiency of this mechanism it has been designed so as to be oil-tight, to permit the transmission to
run in oil. Thus a very quiet and long lived drive is provided.

A long friction lever, extending well to the front of the machine for operating convenience, controls a large diameter friction
incorporated in the driving pulley, by means of which the machine can be started or stopped instantly. Acting in unison with the

friction clutch is a friction brake located on the opposite side of the box, which stops the ram instantly when the friction clutch
is thrown out.

COUNTERSHAFT has tight and loose pulleys 14 in. diameter by 315 in. face for cone drive, and 14"x414" for speed box
drive. Speed of countershaft for cone drive, 340 R. P. M.; for gear box drive, 360 R. P. M,

REGULAR EQUIPMENT, upon which base price is determined, includes vise, countershaft, all necessary wrenches and au-
tomatic safety stop described above. Instruction book for the installation and operation of our machine tools is regularly furnished.

WE CAN EQUIP THIS SHAPER, at extra cost, with power down feed, circular attachment, mold maker’s vise and
table, tilting top for box table, universal table with tilting side, four-speed gear box and electric motor drive.

For description of shaper attachments see special circular.

Interior of 4 Change Speed Box.
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The working efficiency of any shaper depends primarily upon its ability to perform all classes of work at the highest speeds
and coarsest feeds practicable, and at the same time to produce a finished product of dependable accuracy.

To obtain these results a shaper must combine ample power, rigidity and a suitable range of cutting speeds and feeds with
a high standard of workmanship. The relative or comparative value, therefore, of a machine of this type must be determined by
a careful consideration of these features, both individually and collectively, the ultimate decision being given the machine in which
these points are developed to the highest degree.

When designing the new “American” Heavy Service Shaper these conditions were borne constantly in mind, with the
consequent result that this new machine is the very latest and highest development in this particular field, in which the
objectionable features of former designs have been superseded by new features of proven efficiency.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.

3000-B.  1-19.




The workmanship is of the same high standard that has characterized ‘“‘American’ products for many years past, a complete
system of jigs and templets being used, which insures accuracy of the highest standard, as well as the absolute interchangeability
of parts. We unqualifiedly guarantee the workmanship and accuracy of ‘“American” Shapers, the limit of error allowed being
.001 of an inch up to the full capacity of the machine. ’

The following description is devoted to the more important and essential points in the construction of “American” Heavy
Service Shapers, which merit the most careful consideration. It will show conclusively that neither expense nor intelligent effort
has been spared to produce a design which is not only efficient, powerful and substantial, but one that is also so conveniently
arranged that it may be operated with a minimum of effort and loss of time.

POWER—One of the first points considered when laying out this new shaper was that of power input. The approximate
power a shaper of this size would require for performing the heaviest classes of work was determined, then sufficient extra power
added to provide a safe working margin. Consequently this machine is endowed with greater power than will ever be required for
the average heavy work, and therefore when doing such work will not be constantly working up to the limit of its capacity. The
cone steps are large in diameter and wide of face, being arranged to accommodate a3” belt. The countershaft speeds are excep-
tionally fast, and the back gear ratios correspondingly high.

STROKES PER MINUTE—Before deciding on the stroke range a very thorough investigation wasmade to determine
the proper cutting speeds for metals of various kinds and lengths. As a result of this investigation a range of 8 strokes from 6.5
to 90.5 per minute was provided, this range being in geometrical progression, and calculated to give the best results on all classes of
work. It will be interesting to note here that, while a wider range could easily have been furnished, it was found that a slower
speed than 6.5 is entirely unnecessary, and a faster speed than 90 impracticable on account of the excess of vibration caused by
the rapid stroke and the undue wear on the machine. Therefore, by confining this range to productive limits a closer speed incre-
ment is obtained, which in turn imparts to the machine a higher working efficiency.

The length of stroke may be easily changed at will without stopping the machine, the device for positioning the stroke
being located on the ram near the head, and may be operated while the machine is running. A pointer on the ram traveling along
an index shows the length of stroke as set.

RAM AND ROCKER ARM are of an improved design, and provide a very rigid and efficient construction. The rock-
er arm is rigidly connected to a pivot shaft at bottom of the column which supports all the weight of the arm and other parts,
thus relieving the ram from any ‘‘dead weight,” and eliminating undue vibration. The connection between the rocker arm and
ram is by means of a double link which is arranged so as to pull down on the ram during the cutting stroke, thus tending to neutral-
ize the upward thrust of the tool. '

This construction is far superior to that used on other designs in which the Rocker Arm is attached directly to the Ram.
With this latter construction the Rocker Arm tends to lift the Ram during the first half of the cutting stroke, and, moreover,
requires the Ram to constantly carry the “dead weight” of all the parts, thus causing more rapid wear on the ram bearings, be-
sides consuming more power. This latter design will also cause the work to show all the vibration which takes place in the
Rocker Arm. On “American” Shapers the Rocker Arm is made in a complete “U’’ section for its entire length, and is further
strengthened by heavy transverse and cross ribbing. The Ram is very heavy, and is designed for uniform rigidity throughout
its entire length of stroke. It is thoroughly braced by internal ribs, and has long wide bearings on column, with continuous taper
gib having end screw adjustment for taking up the wear.

FULL LENGTH TAPER GIBS —One of the most vital features of “American’ Shapers, and one which is absolutely
essential to the life and accuracy of any Shaper, is the use of Full Length Taper Gibs for taking up the wear. These gibs are ar-
ranged for end screw adjustment, by means of which a perfect full length bearing can be constantly maintained, and the rate of
wear kept down to a minimum. The importance of this feature
cannot be over-estimated, for the rate of depreciation of a ma-

bearings.

The Full Length Taper Gib undoubtedly affords a more effi-
cient and convenient method of taking up wear than is provided
with flat gibs which require the use of a series of set screws for
adjustment. Full length metal to metal contact is impossible
with the latter type of gib. Moreover, it is also very difficult
to make the necessary adjustment.

With our Full Length Taper Gib construction the degree of
accuracy inherent in ‘“American” Shapers positively can be re-
tained throughout the life of the machine, and a full length metal
to metal contact is assured at all times.

CROSS FEED is absolutely new, and possesses advan-
tages common only to its own particular design. It is both
automatic and variable, providing a nicely graded range of
graduated feeds (24 in number) from .008” to 200” per stroke
of ram. Feeds can be changed and accurately set while ma-
chine is running, by means of a knurled knob conveniently
located. The feed is thrown in or out, also reversed, through a

Shaper With Speed Box Drive.
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knob on the feed plunger. The reversal of the feed at the
opposite end of the ram stroke is accomplished by a plunger
in the face of the swinging.gear on the bonnet, which en-
gages either one of two holes in opposite sides of the gear.
Whether the feed takes place at the beginning or end of the
stroke depends upon which hole is engaged by the plunger.
All parts of the feed mechanism are compact, and present a neat
and symmetrical appearance, while all the gearsin this mechan-
ism are securely covered.

An automatic safety device is provided, the connection
between the feed mechanism and cross-feed screw being made by
means of a fibre adjustable friction. This forms a ‘“Fool Proof”
feature which will protect the feed works from damage should
the tool accidentally be fed into the cut, or the apron be fed
into either end of the cross-rail. This fibre friction can be ad-
justed to pull the heaviest cut without slippage, and is not
subject to atmospheric conditions, temperature, or the action of
oil.

RIGIDITY—In order that the unusual power of this
shaper may be utilized to advantage, every part of the machine
has been designed to produce the greatest rigidity and to easily
withstand the severe stresses that the use of this power would
impose upon the various parts.

Showing Massive Construction of Gears and Rocker Arm.

COLUMN is unusually deep and wide, tapering slightly towards the top, giving the machine a neat, graceful and substan-
tial appearance. It is strongly braced internally, braces being so disposed as to meet the heaviest strains. The column is further
reinforced outside, on the line of strain, by a wide, deep rib cast integral with the wall. The top of column projects at the front
and rear, and provides an exceptionally long bearing for the ram.

BASE is of large proportions, very deep, and strongly ribbed, affording an excellent foundation for the machine. It is of the
extension type, with a pad at the end to receive table support. Itis of pan construction, both inside and out, to catch oil drippings,
thus protecting the floor and foundation. Means are provided for draining off the oil collected on the inside.

TABLE is madein a complete box section, and is therefore not liable to spring or deflect when heavy work is bolted on its
side. The slots are all planed from the solid, the side slots being set in the horizontal plane, thus obviating the possibility of the
work bolted to the side dropping down on the base when the clamping bolts are loosened:

The top of the table extends over and bears upon the top of the apron, thus increasing its rigidity, and preventing dirt from
working down between the table and saddle. This construction also removes the strain from the clamping bolts, and at the same
time adds considerable working surface to the table. In order to further safeguard the bearings of the rail and column a dirt
guard of pan construction is fastened to the rail, which catches chips and dirt that might otherwise work into the bearings.
Felt wipers are provided on both ends of saddle, which remove the dirt and chips from the top of the rail and at the same
time lubricate the surface. This table is firmly fitted to the apron by means of 5 bolts, 3 at the top and 2 at the bottom. The
rigidity of this connection is further materially increased by 2 dowel pins extending through the top of the table into the saddle.
These pins permanently locate the table in its proper position on the saddle, also greatly increase its rigidity by preventing
vibration under a cut.

CROSS RAIL is of box form, very heavy, and strongly ribbed, and, being of exceptional length, gives the table a long hori-
zontal range of travel. Three extra wide bearings for the apron are provided, which insure rigidity at that point. The rail is
bolted to the column by clamps and bolts of improved design, which prevent its dropping away when the binder bolts are loosened.
A stationary elevating screw of large diameter is provided, a ball thrust bearing being provided on the elevating nut for facili-
tating the elevation of the rail. This screw enables the machine to be set on a concrete or other floor without requiring a hole
through same to accommodate the travel of the screw.

HEAD is operative at any angle within an arc of 100 degrees, and has convenient and efficient locking device. The down
slide is fitted with a continuous taper gib having end screw adjustment for taking up the wear. The down feed is of unusual
length, the feed screw having an adjustable graduated collar reading in .001 in. A large tool post is supplied for using holders
with inserted bits, and has tool steel tool post screw and tool steel serrated back plate.

TABLE SUPPORT—The table support furnished with this shaper is absolutely new in design, and represents a radical depart-
ure from the designs furnished on other makes. It consists of a notched bar supplied with an adjustable nut 4t the bottom, and
is operative throughout the full traverse of therail. The notches are spaced 1 inch apart and are engaged by a spring plunger after
the rail has been properly adjusted, any further adjustment necessary being accomplished through the nut at the bottom of
the notched bar which bears on the planed surface of the base. This support is rigid and positive, and provides the further
advantage of relieving the rail of the weight of the table and work, thus insuring a high degree of accuracy in the work produced
and less wear on the bearings.




KEYSEATING CAPACITY—Rocker arm is made double
section at the top, which, in connection with the large opening
through the column, permits a shaft 4 in. diameter to be passed
under the ram for keyseating. Larger shafts may be keyseated
by setting over table to allow shaft to pass outside of column,
using the head set on an angle.

VISE is of new design throughout, and of heavy pattern.
The jaws are deep and wide, are faced with steel, and provide an
unusually large opening. It is clamped by four (4) bolts to the
swivel base, (graduated in degrees), which latter is exceptionally
large, covering nearly the entire area of the table top, and also
being clamped to same by four (4) bolts. = Vise screw has bearing
at both ends, and is always in tension when holding the work.

LUBRICATION—Special attention has been paid to the
thorough lubrication of all working parts, thereby insuring long life
and satisfactory service from the machine. The ram slides are
oiled by means of a gravity system, oil reservoirs being provided
in the ram and clamps, from which felt wipers take their supply
of oil, and distribute it through grooves to the extreme ends of the
slides, thus doing away with a multiplicity of oil holes. The felt wipers also effectually strain the lubricant, thus insuring clean oil at
all times. Ram slides are provided with felt wipers at the front of the column, assisting in perfect lubrication, also preventing oil
from dripping down over the front of the machine. A large quantity of oil is stored in a pocket cast integral with the rocker arm,
which, with suitable means for distribution, insures thorough lubrication of the sliding block in the rocker arm. A felt strip
inserted in a reservoir in sliding block insures constant lubrication. The sliding block is a hardened steel forging, and the
wrist pin has a bronze sleeve which turns in sliding block. )

Interior of 4 Change Speed Box.

THE MATERIAL used throughout is guaranteed to be of the very best obtainable for the purpose used. All gears are cut
from the solid with special cutters, each gear being cut with a separate cutter especially adapted to the number of teeth in the
gear. This method insures a quiet running machine with a minimum of wear on the gears. The pinions are all made of bar steel,
and bevel pinions are planed from the solid steel.

ALL SHAFTS are made of crucible steel, and are accurately ground, and all running bearings are bushed, thus providing
for easy renewal in case of wear. Bearings for driving pulley and bull wheel are very massive and are cast integral with the column.

THE CONE PULLEY is supported by a large steel sleeve extending well into the cone, which eliminates the necessity of
an outboard support on the pulley, and relieves the driving shaft from all belt strain. This sleeve is provided with an efficient
automatic oiling arrangement which supplies a continuous flow of oil through the journals. The cone pulley is bronze lined, as
is also the steel sleeve in which the driving shaft is journaled.

SPEED BOX—The new speed box, designed especially for the ‘“American’” Heavy Service Shaper, is radically different
from anything heretofore furnished for the same purpose.

As shown by the illustration, this speed box is a complete unit which is absolutely and quickly interchangeable with the
cone pulley drive unit; consequently a cone pulley driven shaper can be readily converted to speed box drive without any compli-
cations whatever any time after shipment, and vice versa.

This unit is located in its proper position on the column by means of dowel pins, and js held firmly in place by 6 large bolts.

The speed box drive provides 4 changes of speed, which combined with the back gear drive produces a total of 8 different
cutting speeds for the ram. The speed changes in the box are accomplished while the machine is running by means of 7 heat treated
steel gears, the teeth of which are machine rounded to facilitate meshing, and two operating levers which are located so the operator
can handle them without effort.

One of the features of this mechanism that should certainly appeal to the prospective buyer is the fact that there is not a
loose running part in the whole speed box. Every gear is tight on its shaft, consequently the oiling troubles common to practi-
cally all other mechanisms of this kind are absolutely eliminated. All shafts are of crucible steel, are of large diameter, and are given
a large center bearing, which materially increases their rigidity and reduces the over-hang of the gears. All shaft bearings are
phosphor bronze bushed, and are oiled by means of an efficient gravity oiling system, a recessed bushing being used, which forms a
retainer for the oil, which in turn is fed to the bearing by means of a strip of felt placed in a slot cut lengthwise in the bushing.
This felt not only filters the lubricant, but regulates its flow and prevents it from running out and being wasted. A return oil
groove cut in the bushing also tends to keep the oil circulating to and fro in the bearing, thus preventing its escape.

To further insure the efficiency of this mechanism it has been designed so as to be oil-tight, to permit the transmission to
run in oil. Thus a very quiet and long lived drive is provided.

A long friction lever, extending well to the front of the machine for operating convenience, controls a large diameter friction
incorporated in the driving pulley, by means of which the machine can be started or stopped instantly. Acting in unison with the
friction clutch is a friction brake located on the opposite side of the box, which stops the ram instantly when the friction clutch
is thrown out.

COUNTERSHAFT has tight and loose pulleys 14 in. diameter by 414 in. face for cone drive, and 14”x5” for speed box
drive. Speed of countershaft for cone drive, 325 R. P. M.; for gear box drive, 365 R. P. M.

REGULAR EQUIPMENT, upon which base price is determined, includes vise, countershaft, all necessary wrenches and au-
tomatic safety stop described above. Instruction book for the installation and operation of our machine tools is regularly furnished,

WE CAN EQUIP THIS SHAPER, at extra cost, with power down feed, circular attachment, mold maker’s vise and
table, tilting top for box table, universal table with tilting side, four-speed gear box and electric motor drive.

For description of shaper attachments see special circular.
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The working efficiency of any shaper depends primarily upon its ability to perform all classes of work at the highest speeds
and coarsest feeds practicable, and at the same time to produce a finished product of dependable accuracy.

To obtain these results a shaper must combine ample power, rigidity and a suitable range of cutting speeds and feeds with
a high standard of workmanship. The relative or comparative value, therefore, of a machine of this type must be determined by
a careful consideration of these features, both individually and collectively, the ultimate decision being given -the machine in which
these points are developed to the highest degree.

When designing the new ‘‘American” Heavy Service Shaper these conditions were borne constantly in mind, with the
consequent result that this new machine is the very latest and highest development in this particular field, in which the
objectionable features of former designs have been superseded by new features of proven efficiency.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.
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The workmanship is of the same high standard that has characterized ‘‘American” products for many years past, a complete
system of jigs and templets being used, which insures accuracy of the highest standard, as well as the absolute interchangeability
of parts. We unqualifiedly guarantee the workmanship and accuracy of ‘“‘American’ Shapers, the limit of error allowed being
.001 of an inch up to the full capacity of the machine.

The following description is devoted to the more important and essential points in the construction of “American” Heavy
Service Shapers, which merit the most careful consideration. It will show conclusively that neither expense nor intelligent effort
has been spared to produce a design which is not only efficient, powerful and substantial, but one that is also so conveniently
arranged that it may be operated with a minimum of effort and loss of time.

POWER—One of the first points considered when laying out this new shaper was that of power input. The approximate
power a shaper of this size would require for performing the heaviest classes of work was determined, then sufficient extra power
added to provide a safe working margin. Consequently this machine is endowed with greater power than will éver be required for
the average heavy work, and therefore when doing such work will not be constantly working up to the limit of its capacity. The
cone steps are large in diameter and wide of face, being arranged to accommodate a3” belt. The countershaft speeds are excep-
tionally fast, and the back gear ratios correspondingly high.

STROKES PER MINUTE—Before deciding on the stroke range a very thorough investigation wasmade to determine
the proper cutting speeds for metals of various kinds and lengths. As a result of this investigation a range of 8 strokes from 6.5
to 90.5 per minute was provided, this range being in geometrical progression, and calculated to give the best results on all classes of
work. It will be interesting to note here that, while a wider range could easily have been furnished, it was found that a slower
speed than 6.5 is entirely unnecessary, and a faster speed than 90 impracticable on account of the excess of vibration caused by
the rapid stroke and the undue wear on the machine. Therefore, by confining this range to productive limits a closer speed incre-
ment is obtained, which in turn imparts to the machine a higher working efficiency.

The length of stroke may be easily changed at will without stopping the machine, the device for positioning the stroke
being located on the ram near the head, and may be operated while the machine is running. A pointer on the ram traveling along
an index shows the length of stroke as set.

RAM AND ROCKER ARM are of an improved design, and provide a very rigid and efficient construction. The rock-
er arm is rigidly connected to a pivot shaft at bottom of the column which supports all the weight of the arm and other parts,
thus relieving the ram from any ‘‘dead weight,” and eliminating undue vibration. The connection between the rocker arm and
ram is by means of a double link which is arranged so as to pull down on the ram during the cutting stroke, thus tending to neutral-
ize the upward thrust of the tool.

This construction is far superior to that used on other designs in which the Rocker Arm is attached directly to the Ram.
With this latter construction the Rocker Arm tends to lift the Ram during the first half of the cutting stroke, and, moreover,
requires the Ram to constantly carry the “dead weight” of all the parts, thus causing more rapid wear on the ram bearings, be-
sides consuming more power. This latter design will also cause the work to show all the vibration which takes place in the
Rocker Arm. On “American” Shapers the Rocker Arm is made in a complete “U” section for its entire length, and is further
strengthened by heavy transverse and cross ribbing. The Ram is very heavy, and is designed for uniform rigidity throughout
its entire length of stroke. It is thoroughly braced by internal ribs, and has long wide bearings on column, with continuous taper
gib having end screw adjustment for taking up the wear. :

FULL LENGTH TAPER GIBS —One of the most vital features of “American” Shapers, and one which is absolutely
essential to the life and accuracy of any Shaper, is the use of Full Length Taper Gibs for taking up the wear. These gibs are ar-
ranged for end screw adjustment, by means of which a perfect full length bearing can be constantly maintained, and the rate of
wear kept down to a minimum. The importance of this feature
cannot be over-estimated, for the rate of depreciation of a ma-
chine tool is directly proportionate to the rate of wear in its
bearings.

The Full Length Taper Gib undoubtedly affords a more effi-
cient and convenient method of taking up wear than is provided
with flat gibs which require the use of a series of set screws for
adjustment. Full length metal to metal contact is impossible
with the latter type of gib. Moreover, it is also very difficult
to make the necessary adjustment.

With our Full Length Taper Gib construction the degree of
accuracy inherent in “American’” Shapers positively can be re-
tained throughout the life of the machine, and a full length metal
to metal contact is assured at all times.

CROSS FEED is absolutely new, and possesses advan-
tages common only to its own particular design. It is both
automatic and variable, providing a nicely graded range of
graduated feeds (24 in number) from .008” to 200" per stroke
of ram. Feeds can be changed and accurately set while ma-
chine is runniug, by means of a knurled knob conveniently
located. The feed is thrown in or out, also reversed, through a

Shaper With Speed Box Drive.




knob on the feed plunger. The reversal of the feed at the
opposite end of the ram stroke is accomplished by a plunger
in the face of the swinging gear on the bonnet, which en-
gages either one of two holes in opposite sides of the gear.
Whether the feed takes place at the beginning or end of the
stroke depends upon which hole is engaged by the plunger.
All parts of the feed mechanism are compact, and present a neat
and symmetrical appearance, while all the gears in this mechan-
ism are securely covered.

An automatic safety device is provided, the connection
between the feed mechanism and cross-feed screw being made by
means of a fibre adjustable friction. This forms a ‘“Fool Proof”
feature which will protect the feed works from damage should
the tool accidentally be fed into the cut, or the apron be fed
into either end of the cross-rail. This fibre friction can be ad-
justed to pull the heaviest cut without slippage, and is not
subject to atmospheric conditions, temperature, or the action of
oil.

RIGIDITY—In order that the unusual power of this
shaper may be utilized to advantage, every part of the machine
has been designed to produce the greatest rigidity and to easily
withstand the severe stresses that the use of this power would
impose upon the various parts.

Showing Massive Construction of Gears and Rocker Arm.

COLUMN is unusually deep and wide, tapering slightly towards the top, giving the machine a neat, graceful and substan-
tial appearance. It is strongly braced internally, braces being so disposed as to meet the heaviest strains. The column is further
reinforced outside, on the line of strain, by a wide, deep rib cast integral with the wall. The top of column projects at the front
and rear, and provides an exceptionally long bearing for the ram.

BASE is of large proportions, very deep, and strongly ribbed, affording an excellent foundation for the machine. It is of the
extension type, with a pad at the end to receive table support. It is of pan construction, both inside and out, to catch oil drippings,
thus protecting the floor and foundation. Means are provided for draining off the oil collected on the inside.

TABLE is madein a complete box section, and is therefore not liable to spring or deflect when heavy work is bolted on its
side. The slots are all planed from the solid, the side slots being set in the horizontal plane, thus obviating the possibility of the
work bolted to the side dropping down on the base when the clamping bolts are loosened.

The top of the table extends over and bears upon the top of the apron, thus increasing its rigidity, and preventing dirt from
working down between the table and saddle. This construction also removes the strain from the clamping bolts, and at the same
time adds considerable working surface to the table. In order to further safeguard the bearings of the rail and column a dirt
guard of pan construction is fastened to the rail, which catches chips and dirt that might otherwise work into the bearings.
Felt wipers are provided on both ends of saddle, which remove the dirt and chips from the top of the rail and at the same
time lubricate the surface. This table is firmly fitted to the apron by means of 5 bolts, 3 at the top and 2 at the bottom. The
rigidity of this connection is further materially increased by 2 dowel pins extending through the top of the table into the saddle.
These pins permanently locate the table in its proper position on the saddle, also greatly increase its rigidity by preventing
vibration under a cut.

CROSS RAIL is of box form, very heavy, and strongly ribbed, and, being of exceptional length, gives the table a long hori-
zontal range of travel. Three extra wide bearings for the apron are provided, which insure rigidity at that point. The rail is
bolted to the column by clamps and bolts of improved design, which prevent its dropping away when the binder bolts are loosened.
A stationary elevating screw of large diameter is provided, a ball thrust bearing being provided on the elevating nut for facili-
tating the elevation of the rail. This screw enables the machine to be set on a concrete or other floor without requiring a hole
through same to accommodate the travel of the screw.

HEAD is operative at any angle within an arc of 100 degrees, and has convenient and efficient locking device. The down
slide is fitted with a continuous taper gib having end screw adjustment for taking up the wear. The down feed is of unusual
length, the feed screw having an adjustable graduated collar reading in .001 in. A large tool post is supplied for using holders
with inserted bits, and has tool steel tool post screw and tool steel serrated back plate.

TABLE SUPPORT—The table support furnished with this shaper is absolutely new in design, and represents a radical depart-
ure from the designs furnished on other makes. It consists of a notched bar supplied with an adjustable nut at the bottom, and
is operative throughout the full traverse of therail. The notches are spaced 1 inch apart and are engaged by a spring plunger after
the rail has been properly adjusted, any further adjustment necessary being accomplished through the nut at the bottom of
the notched bar which bears on the planed surface of the base. This support is rigid and positive, and provides the further
advantage of relieving the rail of the weight of the table and work, thus insuring a high degree of accuracy in the work produced
and less wear on the bearings.




KEYSEATING CAPACITY—Rocker arm is made double
section at the top, which, in connection with the large opening
through the column, permits a shaft 4 in. diameter to be passed
under the ram for keyseating. Larger shafts may be keyseated
by setting over table to allow shaft to pass outside of column,
using the head set on an angle.

VISE is of new design throughout, and of heavy pattern.
The jaws are deep and wide, are faced with steel, and provide an
unusually large opening. It is clamped by four (4) bolts to the
swivel base, (graduated in degrees), which latter is exceptionally
large, covering nearly the entire area of the table top, and also |
being clamped to same by four (4) bolts. Vise screw has bearing
at both ends, and is always in tension when holding the work.

LUBRICATION—Special attention has been paid to the
thorough lubrication of all working parts, thereby insuring long life
and satisfactory service from the machine. The ram slides are
oiled by means of a gravity system, oil reservoirs being provided
in the ram and clamps, from which felt wipers take their supply
of oil, and distribute it through grooves to the extreme ends of the
slides, thus doing away with a multiplicity of oil holes. The felt wipers also effectually strain the lubricant, thus insuring clean oil at
all times. Ram slides are provided with felt wipers at the front of the column, assisting in perfect lubrication, also preventing ol
from dripping down over the front of the machine. A large quantity of oil is stored in a pocket cast integral with the rocker arm,
which, with suitable means for distribution, insures thorough lubrication of the sliding block in the rocker arm. A felt strip
inserted in a reservoir in sliding block insures constant lubrication. The sliding block is a hardened steel forging, and the
wrist pin has a bronze sleeve which turns in sliding block.

Interior of 4 Change Speed Box.

THE MATERIAL used throughout is guaranteed to be of the very best obtainable for the purpose used. All gears are cut
from the solid with special cutters, each gear being cut with a separate cutter especially adapted to the number of teeth in the
gear. This method insures a quiet running machine with a minimum of wear on the gears. The pinions are all made of bar steel,
and bevel pinions are planed from the solid steel.

ALL SHAFTS are made of crucible steel, and are accurately ground, and all running bearings are bushed, thus providing
for easy renewal in case of wear. Bearings for driving pulley and bull wheel are very massive and are cast integral with the column.

THE CONE PULLEY is supported by a large steel sleeve extending well into the cone, which eliminates the necessity of
an outboard support on the pulley, and relieves the driving shaft from all belt strain. This sleeve is provided with an efficient
automatic oiling arrangement which supplies a continuous flow of oil through the journals. The cone pulley is bronze lined, as
is also the steel sleeve in which the driving shaft is journaled. _

SPEED BOX—The new speed box, designed especially for the ‘“American” Heavy Service Shaper, is radically different
from anything heretofore furnished for the same purpose.

As shown by the illustration, this speed box is a complete unit which is absolutely and quickly interchangeable with the
cone pulley drive unit; consequently a cone pulley driven shaper can be readily converted to speed box drive without any compli-
cations whatever any time after shipment, and vice versa.

This unit is located in its proper position on the column by means of dowel pins, and is held firmly in place by 6 large bolts.

The speed box drive provides 4 changes of speed, which combined with the back gear drive produces a total of 8 different
cutting speeds for the ram. The speed changes in the box are accomplished while the machine is running by means of 7 heat treated
steel gears, the teeth of which are machine rounded to facilitate meshing, and two operating levers which are located so the operator
can handle them without effort.

One of the features of this mechanism that should certainly appeal to the prospective buyer is the fact that there is not a
loose running part in the whole speed box. Every gear is tight on its shaft, consequently the oiling troubles common to practi-
cally all other mechanisms of this kind are absolutely eliminated. All shafts are of crucible steel, are of large diameter, and are given
a large center bearing, which materially increases their rigidity and reduces the over-hang of the gears. All shaft bearings are
phosphor bronze bushed, and are oiled by means of an efficient gravity oiling system, a recessed bushing being used, which forms a
retainer for the oil, which in turn is fed to the bearing by means of a strip of felt placed in a slot cut lengthwise in the bushing.
This felt not only filters the lubricant, but regulates its flow and prevents it from running out and being wasted. A return oil
groove cut in the bushing also tends to keep the oil circulating to and fro in the bearing, thus preventing its escape.

To further insure the efficiency of this mechanism it has been designed so as to be oil-tight, to permit the transmission to
run in oil. Thus a very quiet and long lived drive is provided.

A long friction lever, extending well to the front of the machine for operating convenience, controls a large diameter friction
incorporated in the driving pulley, by means of which the machine can be started or stopped instantly. Acting in unison with the
friction clutch is a friction brake located on the opposite side of the box, which stops the ram instantly when the friction clutch
is thrown out.

COUNTERSHAFT has tight and loose pulleys 14 in. diameter by 414 in. face for cone drive, and 14”x5” for speed box
drive. Speed of countershaft for cone drive, 325 R. P. M.; for gear box drive, 365 R. P. M.

REGULAR EQUIPMENT, upon which base price is determined, includes vise, countershaft, all necessary wrenches and au-
tomatic safety stop described above. Instruction book for the installation and operation of our machine tools is regularly furnished,

WE CAN EQUIP THIS SHAPER, at extra cost, with power down feed, circular attachment, mold maker’s vise and
table, tilting top for box table, universal table with tilting side, four-speed gear box and electric motor drive.

For description of shaper attachments see special circular.
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Tables and Vises for

“AMERICAN”

Crank Shapers.

Fig. No. 224-E.

Mold Makers’ Vise
For 16 in., 20 in., 24 in. and 28 in. sizes.
Code Word: KIN.

This Vise has extra heavy jaws of unusual
depth and length, well ribbed and extremely
rigid. The right hand end of jaws extends
beyond the vise body. Both jaws are steel
faced their full depth. Swivel base is provid-
ed with graduated scale for accurate settings.
This vise is interchangeable with the regular
vise. Screw is always in tension.

Fig. No. 224-D.
Mold Makers’ Tilting Table
For 20 in., 24 in. and 28 in. sizes.
Code Word: LENCE.

This table consists of a_rigid knee securely
clamped to the saddle. It carries a_ Tilting
Top which permits angular settings above or
below the horizontal, by means of an adjust-
able screw. It is securely clamped in any
position by segments on each side, and a gradu-
ated scale on front segment provides for ac-
curate settings. A taper pin locates table in
central position.

This table is interchangeable with regular
pla n box table.

‘““American” Shapers are of entirely new design, possess
our ‘‘Patented” Feed Mechanism and features which fit
them equally well for tool room and manufacturing purposes.

They have sufficient power to handle the heaviest class
of work intended for each size, which, with the nicely
graded range of speeds and quick return stroke, insures
the highest Productive Capacity.

Accuracy of Ahgnments is given special attention, every
shaper being within .001” the full stroke of ram. This
insures Absolute Accuracy in work produced, and makes
them suitable for the most exacting requirements.

Fig. No. 217-B,

Universal Table and Vise
For 15 in., 16 in., 20 in., 24 in. and 28 in. sizes.
Code Word: UNIT.

This table is extremely rigid and is carried on a trunion
cast integral with saddle. The table is securely clamped
in any position by three bolts on the front, which extend
through the table into an angular “T” slot in saddle. A
large graduated disc at the front provides means for ac-
curate settings. Positive stops for both sides of table in-
sure setting them square.

Tilting top is regularly furnished, which is elevated by
a screw and securely clamped in any position by the
segments on both sides. Front segment has graduated
scale to insure accurate settings.

Table is swiveled around the trunion by means of worm
and worm wheel, which also acts as a lock to prevent table
from swinging around when carrying a load.

Universal Vise is very heavy. Jaws are faced with steel.
Base is graduated in degrees. Outer jaw is solid to better
resist the thrust of the cut, and screw is always in tension.
Sliding jaw is extra long, swivels on stud of large diameter,
is clamped at any angle by the two bolts shown, and
located parallel with front jaw by taper pin.

This table and vise are admirably adapted to tool room
requirements and a high degree of accuracy is guaranteed.

Fig. No. 224-F.
Tilting Top for Box Table

For 15 in., 16 in., 20 in., 24 in. and 28 in. sizes.
Code Word: LENT.

This consists of an auxiliary table hinged to
the saddle and clamped at any angle by seg-
ments on both sides. Graduated scale is pro-
vided on front segment for accurate setting.
This top may be applied to any plain box
table. Tables for 20 in., 24 in. and 28 in. sizes
are provided with e]ev'ltmg screws similer to
No. 217-B.

Fig. No. 224-K.

Mold Makers’ Vise and Table
(Combined.)
For 20 in., 24 in. and 28 in. sizes.

This equipment consists of mold-makers’
vise No. 224-E mounted upon the mold-makers’
table No. 224-D as described on this page, and
may be applied at any time to the regular
shaper. It is interchangeable with the regular
table and vise.
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Drives for “AMERICAN” Crank Shapers

BUILT IN 15 in., 16 in., 20 in., 24 in., 28 in. Sizes.

“American” shapers can be equipped with
the various drives shown, particularly fitting
them for special requirements.

They have sufficient power to handle the
heaviest class of work intended for each size,
which, with the nicely graded range of speeds
and quick return stroke, insures the Highest
Productive Capacity.

Accuracy of Alignments is given special at-
tention, every shaper being within .001” the
full stroke of ram. This insures absolute Ac-
curacy in work produced, and fits them for

Fig. No. 224,
CONE PULLEY DRIVE

The above Drive is our regular 4-step
Cone, and is most generally used. In all
sizes except the 15 in. it is supplemented
by a back gear ratio. Face and diameter
of steps are such as to give abundance of
power.

The Cone Pulley is supported by a large
steel sleeve extending well into the cone,
which eliminates the necessity of an out-
board support on the pulley and relieves
the driving shaft from all belt strain. This
sleeve is provided with an efficient auto-
matic oiling arrangement which supplies a
continuous flow of oil through the Journals
The cone pulley is bronze lined, as is also
the steel sleeve in which the driving shaft
is journaled.

MOTOR DRIVE “‘U”’
Fig. No. 224-U. Code Word: MOCK.

‘With this drive a Variable Speed Motor of 3 to 1
ratio is mounted on an extension to the base and direct
connected through belt to large pulley on driving shaft
of the machine. No speed box is used, variation being
through the motor, The long hand lever operates a
friction which permits stopping or starting the machine
without interfering with the speed of the motor.

The lever is also very valuable in controlling the
movement of the ram.

the most exacting requirements.

MOTOR DRIVE “S’’
Fig. No. 224-S. Code Word: LOGY.

It consists of a Constant Speed Motor
mounted on back of column and connected
by spur gearing to the driving shaft of the
4-speed box through a friction controlled by
the long hand lever shown. This lever en-
ables the operator to stop and start_the shaper
with motor running continuously. It also per-
mits of moving the ram to any desired position
in .the stroke,and greatly facilitates manipula-
tion of the speed changing levers.

BELT DRIVE Vv’

Fig. No. 224-V. Code Word: LING.

This Drive is through a 4-speed Gear Box
driven by a Single Pulley, which outfit re-
places the regular cone pulley. It provides
changes of speed through the manipulation
of the two levers shown.

Power is thrown on or off by the manipu-
lation of the long hand lever, which con-
trols a powerful friction on the driving
pulley. This is especially convenient in
stopping, starting and moving the ram to
any desired position in the stroke.

Eight cutting speeds are obtainable when
used with the back geared machines.

MOTOR DRIVE “T”’

Fig. No. 224-T Code Word: METER

A Variable Speed Motor of 3 to 1 ratio is mounted
on an_extension to the base and direct connected
through spur gearing to the driving shaft of the machine.
No speed box is necessary, the variations being through
the motor. A rawhide intermediate driving gear is used.

Movement of the ram is under pertect control
through the long hand lever shown, which operates a
friction connection between the motor and the driving
shaft, thus eliminating the necessity of starting and
stopping the motor.
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Code Word—Rover.

CIRCULAR No. 312

‘‘American’’ Sensitive Radial with Elevating Table. .

HIGH SPEED SENSITIVE RADIALS.

“AMERICAN"’

Built with Elevating Table, also with Pedestal and Tee Slot Bases, Table omitted.
DIMENSIONS OF BOTH TYPES.

Length of Arm...........ooiiiiiiiiiiiiiiiian,

Spindle Speeds, revolutions per minute
Number of Changes of Spindle Bpeed. ... ouvuussiisirmmnsisss
Drills to center of Circle at least diameter of column................
Minimum Distance from Spindle Center to Column.................
Minimum Distance from Spindle to Table.........................
Maximum Distance from Spindle to Table.........................
Vertical Movement of Table. ......comweviisnmmeecniis mmesvssson
Maximum Height of Table above Floor. ..........................
Working Surface of Table ToDp: i . .« « e o5 5 55 6 mwmie ook 555 565a 655509
Working Surface of Table S1de: ¢« i ¢« e vss 55 smamevsssssoaiasssss
Maximum Height to Highest Point of Spindle......................
Traverse of Spindle at one Setting...............cooivviiiinn. .
Spindle Diameter at Point of Drive............... ...t
Morse Taper Hole in SpindleNO: .« covwss snsvime s s sson wnmssssias
Vertical Traverse of Head Slide. : v s« snmwnusssswamansssepeammasssse
Traverse of Head on A cmocisssoimmssssissmssssiodmdbssdssss
Distance from Underside of Head to Table. .......................
Width of Drive Pulleys on Machine...............................
Floor Space (Full Swing) (With Tapping Attachment)..............

Elevating Table

Elevating Table

Pedestal Base

3 ft. 4 ft. 4 in. 4 ft. 4 in.
400 to 1200 400 to 1200 400 to 1200
6 6 6
69 in. 105 in. 105 in
414 in. 414 in. 4% in
5%4 in. 5sin. | ...
35 in. 35 1T S| RN S S S
16 in. 18dn. i ssenmmeresssamie.
3814 in. o 1 Y P
20x33 in. 20x33in.  |....eeaila....
6x33 in. 6x33in. ...l
7 tt. 11 in. 7 ft. 11 in. 7 ft. 11 in
514 in. 514 in 514 in
1in. 1 in. 1lin
No. 2 No. 2 No. 2
8 in. 8 in. 8 in.
30 in. 46 in. 46 in
1534 in. min. 1534 in. |l
214 in. 214 in 14 in

84 x 11134 in.

1023414714 in.

214 in.
10234x14714 in.

Size of Friction Pulleys on Countershaft........................... 10 in. x 314 in. 10 in. x 314 in. 10 in. x 314 in.
Speed of Countershaft, (2-speed) r.p. m........................... 413 and 518 413 and 518 413 and 518
INGE WEIRhE. . o555 s 8 5558 5 o085 5 55 i s ivammrhonst o ot et b o 5 5 0 SiA0A A o 1680 lbs. 1800 Ibs. 1350 lbs.
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The "American Sensitive
Radial Drill is designed and built
for the express purpose of drilling
and tapping small diameter holes
.4 at high speeds.

In the design of this machine
we have combined the high speed
efficiency of the plain Sensitive
Drill with the productive capacity
of the Radial, with the result that
the drilling and tapping of holes
up to and including 34 in. diameter,
in such work as switchboards, auto-
mobile chassis, transmission cases,
engine frames and other automo-
bile parts, cash register details,
ete., can be accomplished on the
“American” Sensitive Radial with
the greatest possible economy.

Convenience in operating a
machine of this type is an essential
feature, especially in view of the
fact that the time consumed in
actually drilling a hole is often very
slight in comparison with the ‘“‘time
between holes,” or, in other words,
“with the time it takes after drill-
ing one hole to set the machine

‘‘American’’ Sensitive Radial with Elevating Table, Tapping Attachment f h b3)
and arranged for Motor Drive. or t e neXt-

Realizing this fact, we have taken advantage of every opportunity to make this drill
easy to operate. All levers and operating members are placed most conveniently for the
operator. The feed lever, which is probably used more than any other operating member
on the machine, is located on the head, directly in front of the operator, on his right
hand side, its position making it very convenient to operate, and also obviating any pos-
sibility of interference with the work ‘“‘set up’ on the table.

Another advantage of the ratchet lever feed
is found in the fact that when the lever is placed in
its vertical position it is automatically disengaged
from the rack pinion shaft, and the spindle can then
be adjusted quickly up and down by means of a
small star knob on the end of the rack pinion shaft.
This feature is very quick and handy for bringing
the drill to and from the work.

The head, which is nicely balanced, can be
moved rapidly along the arm by means of a rack
and pinion operated by a hand wheel. This hand
wheel is located on the front of the head on the
operator’s left hand side, its location enabling the
operator to swing the arm with his right hand and
at the same time to adjust the head along the arm
with his left.

The arm binding lever is located on the
column end of the arm, where it is always within
easy reach of the operator.

! g, THE AMERICAN TOOL WOBKS
: CINCINNATY, U, §. AL

3 Ft. Sensitive with Tee Slot Base and Elevating Table.




Code Word—Royal. The head is of very simple design,
consisting of a main saddle, which has a
bearing on the arm and carries an aux—
iliary sliding head upon a vertical dove-
tail. The sliding head is so arranged that
it can be moved to or from the table, thus
making possible the accommodation of
quite a wide range of work. The aux-
iliary head can be securely clamped at
any point along the dovetail by means
of a convenient lever located on the front
of the saddle, while the head proper can
be firmly bound to the arm by a lever
located on the back of the saddle, within
easy reach of the operator from the front
or working side of the drill.

The advantages offered by the sliding
head are supplemented by an elevating
table which can be raised and lowered at
will, thus fitting the machine for handling
a very wide range of work. The vertical
movement of the table is accomplished

«American’ Sensitive Radial with Pedestal Base, Table omitted. from the front by means of a crank which
imparts motion to the elevating screw
through a pair of mitre gears located under the table.

The table is mounted on a planed and scraped surface on the face of the column,
which offers a very wide bearing, and insures rigidity at this point. It also has gib adjust-
ment, and is provided with two binders for securely locking it in position.

The elevating table is of semi-box construction, affording a large area of working
surface. It is accurately planed and strongly ribbed, so as to offer the greatest resistance
to stresses. The top and sides are fitted with tee
slots planed from the solid, and the back face 1s
planed so as to be of service in squaring up work,
ete.

For the drilling of very large castings we
are prepared to furnish this Sensitive Radial Drill
with Pedestal Base, the table being omitted.

The arm is of our parabolic beam and tube
section design, which has afforded such exceptional
rigidity on our larger drills, giving the greatest
resistance to bending and torsional stresses. Its
construction is such that the lower line is parallel
with the table, thus enabling the full capacity of
the drill to be obtained at any point along the arm.
It swings easily on the column, and maybe securely
clamped in any position by means of a convenient A e Mot Tl oo
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Details of Motor Drive.

binding lever. The arm does not move vertically,
therefore provision is made on the head and thru the
table for variable heights of work.

There are no gears in the driving mechanism of
this drill from the countershaft thru to the main
spindle, it being driven by means of a 2 inch belt
running at a high rate of speed, thus transmitting an
abundance of power and speed direct to the spindle of
the drill. The spindle belt is kept at proper tension
by turning the star knob located on the arm bracket.

Allthedriving and idler pulleys are equipped
with our special ball bearings, which consist of a
double set of hardened and ground ball races and
cones, one set being located at each end of the pulley
journals. They are so constructed as to be dust
proof, and form a retainer for the lubricant (pre-
ferably vaseline and graphite), which needs to be
renewed only at long intervals.

Spindle is of high carbon crucible steel, accurately ground, and provided with a
dust-proof self-lubricating ball thrust bearing. Has six changes of speed ranging from
400 to 1200 r. p. m. in geometrical progression, and is provided at the top with an adjust-
able stop collar, which may be used as a depth gauge.

Column is of tubular section, well ribbed internally, and of sufficient stiffness to
withstand the stresses to which it is subjected. It extends through the arm into the cap
at top of drill, and is firmly bolted to the top of the base.

Countershaft is of special design for high speed work, providing two speeds. The
boxes in hangers are of our new improved gravity and wick oiling type, taking their

supply from large oil reservoirs, needing attention only at
long intervals. Countershaft carries a 3-step cone pulley,
with a pair of friction pulleys 10 in. dia. x 314 in. face, and
should run 413 and 518 r. p. m. With belt driven machines
having tapping attachment a single speed countershaft
is furnished, the six spindle speeds being obtained thru the
3-step cone pulley and a pair of friction pulleys of differ-
ent diameters located on the rear of the machine.

Regular equipment, upon which base price is deter-
mined, includes countershaft and belts. Wrenches are not re-
quired. All motor driven machines are regularly provided with
tapping attachment, and cannot be furnished otherwise.

At extra charge we can furnish this machine with tap-
ping attachment, motor drive, Tee Slot Base, Plain Box Table,
and additional pulleys for producing greater number of speeds.

Details of Tapping Attachment.




2 Ft. Radial, Fig. No. 340.

2% (11 (11 {1 1 l‘ 341 "
2 and 2’2 ft. High Speed Radial Drills.
2 ft.

Drills to center of circle outside of COUMN. . ... ..........ooumei e ... 49 in.
Greatest distance from spindle $0 base.. ... ...........ouuinereee 49 in.
Traverse of headonarm.................................... 5 % i RV S B Rp 5 5 6 E B8 B8 Bl 6 5w 8 16 in.
Traverse of spindle. ............ . . 11 in
Range of spindle speeds, cone pulley drive. .. ...............oeuiueeomne 50 to 600
Range of spindle speeds, gear box drive. . ... ... .. ...t 38 to 600
Morse taper in spindle, NO.. . ... .ottt 4

Race

BUILT WITH EITHER CONE PULLEY OR SPEED BOX DRIVE.

CIRCULAR No. 340.

215 ft.

61 in.

49 in.

22 in.

11 in.

50 to 600
38 to 600
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“American” Plain Radial Drills combine in an ideal manner all of the advantages of a wide range of speeds, feeds, great
driving power and convenience in operating, with a design that is extremely simple, substantial and rigid. The construction of
these tools embodies every feature which recent development in machine shop practice has shown to be essential to the rapid
and accurate production of drilling and tapping work.
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Base is very rigidly proportioned, is strongly ribbed both lengthwise and crosswise, and is further re-enforced at the point
where the column is supported. “T” slots are accurately planed, leaving ample allowance of metal around them to prevent
springing.

Column is of double tubular type. This construction provides the equivalent of a double column and affords unusual
rigidity for resisting severe strains. The sleeve, or outer column, revolves on hardened and ground conical roller bearings, and
may be easily swung around and quickly clamped in position by means of our patent “V’’ clamping ring. This binds the sleeve
firmly to the inner column which extends entirely through, and has a full bearing for the sleeve at both the top and bottom.

The Arm is made in a complete tubular section. It is heavily ribbed, and is elevated or lowered by power through a coarse
pitch, double thread screw, hung on ball bearings. The elevating mechanism is controlled by means of a lever which is locked
in position by means of a plunger, thereby guarding against breakage thru careless handling.

The Head is easily moved along the arm by a
Ore PIPE hand wheel operating a spiral pinion in rack, a device
self-locking at all points, it being necessary to bind the

head only for the heavier operations. Back gear
mechanism on the head is located between the reversing

frictions and the spindle driving gear. It is of an ex-
tremely simple, but powerful design, and provides

through spur gears and a powerful friction clutch one
direct and one reduced speed. These speed changes

may be easily and quickly accomplished while the

machine is running by means of a lever conveniently
d placed on the front of the head. With this construc-
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ﬂ \ /// ‘t LQ\ tion the power necessary for heavy drilling and tapping
I ’ :i ' § % is developed and concentrated directly on the head
A 1)) Q mechanism of the drill. Thus the tapping attachment
/’H N k% and the driving elements in back of it have but com-
29 § :} paratively light duty to perform, thereby insuring long

/,8 i ' 3 El' \\ life to the machine under severe duty.
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\ /// 1&‘ % Lubrication. Owing to the high speeds at which
\\ " 7 \% the power transmitting members revolve, and also to
///// I\ the fact that the majority of the bearings are of the
7 ™| vertical type, adequate lubrication is one of the most
/ :/\ essential features to the successful operation of the
24 /,/’, machine. The oiling system supplied on ‘“American”
\, I : Z4 ‘& Radials is unquestionably of the highest efficiency.
A ULAR FELT / The oil is introduced thru a gravity oil pipe, and is led
OiL CHAMBER wiper to the annular oil chamber formed in the bronze bush-

ing (see Illustration Fig. 1.) This oil chamber contains
Fig. 1. Oiling Diagram. a large supply of the lubricant, 'Whlch is 1‘n turn fef:l to
the bearing by means of a strip of felt inserted in a
slot cut lengthwise in the bushing. This construction
insures a continuous and uniform supply of clean oil being fed to the bearings and prevents all waste from oil flooding and run-

ning out of the bearing before it has performed its function.

The Tapping Attachment is carried on the head, and forms the connection between the arm shaft and back gear mechanism
It is operated through powerful band friction clutches by means of a lever extending under the arm to the front of the machine.
This lever is always within convenient reach of the operator, and controls the starting, stopping and reversing of the spindle.

The Reversing Frictions, being located between the point of drive and the back gear mechanism, receive the benefit of the
high speeds before any of the reductions through the back gear mechanism take place This fact, in connection with the un-
usually large frictional area afforded, insures the maximum amount of power being transmitted through them.




The Spindle is .65 carbon spindle stock. It is accurately ground to size, and is double splined. The spindle is counter-
balanced and is provided with both hand and power feeds, quick advance and return. A speed plate attached to the arm girdle
shows at a glance, and without possibility of error, the suitable speeds for any work within the capacity of the machine.

Spindle Speeds are sixteen in number on cone driven radials, and twenty-four in number on speed box driven machines.
A very wide and carefully chosen range is provided, which is suitable for a great variety of work, making the machine unusually
efficient when drilling with either ordinary carbon or high speed twist drills. This range is from 50 to 600 R. P. M. on the cone
drive and 38 to 600 R. P. M. on the gear box drive. Any desired speed is obtainable in a few seconds time while the machine
is running by means of two levers, the speed box and the back gear lever, on the gear box driven radials. Only ten gears are
used in the speed changing mechanism to obtain the twenty-four speeds. This is by far the simplest speed changing mechan-
ism ever designed. In fact, it would be impossible to obtain this extremely wide range with fewer parts or adjustments.
Many radials use from six to twelve more gears and several more levers to obtain the same number of speeds.

The Spindle Thrust is taken on a Ball Thrust Bearing. This feature alone adds considerably to the efficiency of the
machine for heavy drilling at high speeds.

Depth Gauge and Automatic Trip is of an improved design. It is very simple in construction and consists primarily of a
trip dog and pointer mounted upon a vertical trip rod which acts upon the feed worm clutch through the medium of a lever, one
end of which has a suitable handle for engaging and disengaging the power feed by hand. The spindle sleeve is graduated its
entire traverse in sixteenths of an inch, which permits of the spindle being accurately tripped at a pre-determined depth from
any position within the limits
of its travel by merely setting
the trip dog so that its
pointer reads from zero to the
desired depth. The trip also
acts automatically at the ex-
treme limit of spindle travel,
thereby preventing breakage
of feed mechanism thru care-
lessness.

The Feeding Mechan-
ismislocated on the head and

Fig. 2. Spring Shock Absorber,

provides four distinct rates of
feed, covering a carefully
chosen range, advancing in geometrical progression from .007” to .020" per revolution of spindle. The operation of this mechan-
ism is controlled by means of a dial, on the face of which the respective feeds per revolution of spindle are plainly indicated.
Any one of these feeds is instantly obtained by merely turning the dial until the feed desired shows opposite to a fixed pointer.

This method of feed change is by far the most complete yet devised, as it requires no reference to index plates with the
subsequent handling of several levers. The rate of feed used is plainly indicated at all times. The feed mechanism is engaged
and disengaged at the worm wheel through a friction clutch and lever, which also controls the quick advance and return of the
spindle to and from the work. This feed friction is so designed as to permit the drill being crowded to the limit of its capacity
without unduly straining the feed works.

6-Speed Box is of Cone and Tumbler construction, affording a positive drive, and eliminating all slipping of frictions under
heavy loads. This box gives six (6) changes of speed, each one of which can be instantly obtained while the machine is running
at full speed by simply shifting the tumbler from one position to another. The tumbler is locked securely: in its position by means
of a latch and locking pin, which prevents the throwing out of the same under severe strains. The Cone and Tumbler Gears are
of the Brown & Sharpe 20 degree involute pointed tooth type, and are made from a Special Grade of Steel Catrbonized and Hard-
ened. Experience has proven this to be the best possible type to use where running gears are meshed broadside, as it makes the
meshing of the gears extremely easy and eliminates the tendency of the gears to “ride.” An auxiliary drive is provided, which is
automatically engaged and disengaged through an improved overtake clutch by the raising and lowering of the sliding
Tumbler. This rotates the cone of gears while changing speeds, thus lessening the shock when the Tumbler and Cone Gears




are engaged. A spring shock absorber, Fig. No. 2, located in the line of drive between the speed box and the initial driving
gears, absorbs all shocks, thereby greatly prolonging the life of the driving mechanism.

Bronze Bearings of the very highest grade are supplied throughout the entire machine, experience having proven phosphor
bronze to be the best material available for high speed Bearings.

Steel Gears are supplied wherever our experience has shown them to be essential. The cone and tumbler gears in the speed
box are carbonized and hardened. All mating spur gears are cut from the solid with special Brown & Sharpe cutters adapted
to the particular number of teeth in each gear, and the center distances are tested for accuracy within very close limits on a special
gear testing machine. Bevel gears are cut theoretically correct on bevel gear generators, thus insuring quiet running gears with

a minimum of wear.

Countershaft. A double friction countershaft, with speeds 245 and 470 for the cone drive or 285 and 600 for the gear

box drive is regularly furnished.

MOTOR DRIVES.

We are prepared to furnish ‘“American’” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration Fig. 3. This consists
of either a constant or variable speed motor mounted on an
extension to the base, power being transmitted to the gear box
by means of three herringbone gears which insure a quiet drive.
One of the principal advantages afforded by this type of drive
is that, in view of the large number of spindle speeds provided
through the speed box and back gear mechanism, either a direct
or alternating current constant speed motor can be successfully
used. Should a greater number of spindle speeds be required,
a variable speed motor may be used, in which case the number
of spindle speeds will be 12 times the number of speeds
provided by the motor.

Direct Connected Motor Drive. There is also quite a de-
mand for the style of motor drive shown by illustration Fig. 4.
This drive consists of a variable speed motor mounted on the

base at rear end of the column, and direct connected to the driving
shaft by two herringbone gears. With this drive the number of L
spindle speeds provided is twice the number of motor speeds. Fig. 3. Constant Speed Motor Drive Thru Six Speed Box.

The Motor Drives herein described are known as “Standard Motor Drives.”” Information regarding “special” motor
drive applications will be furnished upon request.

Round Table regularly supplied is of the swinging pattern,
has a top surface of 24” diameter. Top surface is supplied with large
T-slots. One of the advantages of this type of table is that it can
be quickly swung around out of the way, so work can be set up on
the base. i

Regular Equipment, upon which base price is determined,
includes round table, double friction countershaft and cone pulley
drive. Instruction book for installing and operating our machines
is regularly supplied. No wrenches are required.

1
At Extra Cost, we can equip this drill with speed box de-

scribed above, electric motor drive, Special Bases to suit customer’s
requirements, swinging table, worm swiveling table and plain box

Fig. 4. Variable Speed Direct Connected Motor Drive. table.




3 ft. Radial Fig. No. 344 Circular No. 347
314 ft. Radial Fig. No. 347

3 ft. and 32 ft. Triple Purpose Radial
With Plain Arm

3’ 3%’
Greatest Distance from Spindle to Base. ... ... ... ... .. ... ... .. ... ...... 53" 53"
Range of Spindle Speeds. . . ... ... 30 to 700 30 to 700
Range of Feeds. . .. ... . 004 to .026 .004 to .026
Morse Taper in Spindle, No....... .. ... .. . e 4. 4.
Drills to Center of Cirele outside of Column. ... ... ... ... ... .. ... ........ 72" 84"
Traverse of SPINALE. ;s ov v in it in it st o e et et oesn e e e e n e s s e 12" 12"
Traverse of Head on Arm. .. ... ... ... ... ... 28" 34"
Traverse of Arm on Column. ... .. ... .. ... ... . ... .. 28" 28"

Code Word. . ... ... .. .. ... RAVEN RAZOR

BUILT WITH EITHER CONE PULLEY OR SPEED BOX DRIVE

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS

MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.

3M-1-19.




“AMERICAN” TRIPLE PURPOSE RADIAL

The new “American” Triple Purpose Radial marks the greatest advance in radial drill design that
the industry has ever known, because not only has the design of the general working parts been materially
improved, but, what is of much greater moment, a new function or purpose has been added to the radial
drill’s field of operation—hence its name ‘‘Triple Purpose Radial.”

Heretofore the radial has been solely a drilling and tapping machine, now the third function is added
by the new ‘““American”’—boring.

In placing so much emphasis upon this new function we do not wish to detract in any degree from the
drilling and tapping qualities of this machine. As a matter of fact, this new radial is without question the
greatest producer of drilled and tapped holes of any radial drill built. To bear out this statement we direct
attention to the great driving power of the machine, the individual excellence of each and every part, the
collective superiority of the various features, the harmony with which they work, and their simplicity of
operation. But the point we wish to emphasize particularly is that in addition to a superior drilling and
tapping machine the “American” Triple Purpose Radial is what no other radial drill can claim to be—a
boring machine. In consequence, this machine will not only perform to the very best advantage the work
of the standard radial, but will do boring operations efficiently and economically that heretofore could not
be handled on a radial drill.

It therefore follows that by installing the new ‘“American” Triple Purpose Radial the purchaser will
obtain a machine which will not only perform all of the work expected of an ordinary radial drill, but will
in addition handle work that no other radial can.

This result is accomplished by providing a quadruple geared head affording 4 distinct speeds, which
in turn are divided into 2 separate ranges of 2 speeds each, one for heavy tapping and boring, the other for
high speed drilling and light tapping. The boring and tapping range in conjunction with the 6 gear box
speeds comprise 12 speeds from 30 to 134 R. P. M., which are obtained through an internal gear drive on
the spindle, while the high speed drilling range consists of 12 speeds from 155 to 700 R. P. M., obtained
through an external gear drive, the internal and external gear drives being non-interfering. These 24 spindle
speeds are in geometrical progression, and cover a wider and more useful range than is provided by any other
standard radial drill.

In developing this new radial every part has been strengthened, improved, and made more service-
able and productive. There are some features, however, which are of such striking superiority that we shall
call particular attention to them by enumeration.

Power—9 H. P. delivered to speed box.
Quadruple geared head—24 speeds.

Internal gear drive.

Improved tapping attachment—runs in oil.
Simplicity and convenience.

Material.

Centralized lubrication.

Counterweight construction—danger eliminated.
Feeding mechanism——6 feeds on one dial.

10. Improved arm construction—spring greatly reduced.
11. Elevating mechanism—fool proof.

12. Speed Box—Improved.

@100 N 35 0100l i

No. 1—POWER

It would be folly to design a radial with such great possibilities as this new “American” without en-
dowing it with ample power to realize the full benefit of its excellect design, consequently the power factor
was given the most careful and scientific study, resulting in a power input commensurate with the capa-




bilities of the other factors, and far in excess of that of other standard radial drills. For example—9
H. P. is delivered to the speed box through the belt, while a 714 H. P. motor is not in excess of our recom-
mendations for a motor drive. To transmit this power to the best advantage the number of elements in-
volved, such as gears, shafts, bearings, etc., has been reduced to a minimum, while an excellent lubricating
system has been designed, which reduces the frictional loss to a very small percentage.

No. 2 QUADRUPLE GEARED HEAD

The head of this radial is such a striking improvement over other radial drill heads that it should be
given the most careful consideration. It is of the quadruple geared type producing four speeds, which in turn
are divided into four distinct ranges, one for high speed drilling and light tapping, the other for heavy tapping
and boring. It therefore follows that this quadruple geared, or 4 speed head, in conjunction with the 6 speed
gear box gives a range of 24 spindle speeds, more than any other standard radial drill of the same size will
produce.

Of these 24 speeds, 12 are provided for high speed drilling and tapping (155 to 700 R. P. M.) and 12
for heavy tapping and boring (30 to 134 R. P. M.), all in geometrical progression.

The head mechanism is fully enclosed, not by a number of gear guards fitted together but inside of

one large casting or housing, which not only prevents all possibility of accident from exposed running parts,
but presents a neat and finished appearance as well.

No. 3 INTERNAL GEAR DRIVE

The advantages of this drive in connection with the external gear drive are so marked, and the principle
so new and important to Radial Drill design, that No. 3 will be devoted solely to it.

|

The salient advantage offered by the double
spindle drive (see Fig.  No. 1) is the same as that

S Inte el G'erzr o7 . . .
Spindle — s/o';/ speed & afforded by the triple geared lathe—that is, suitable
Bad "ed*{}'f ‘ M”"“/P”””” speeds can be obtained for both high speed work and

for large work requiring slow speeds and a great deal
of power, without reducing the initial power input, re-
sorting to very small pinions, or operating the gears
at high velocities.
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The external gear drive provides spindle speeds
for work requiring a range of from 155 to 700 R. P. M.,
while the slow speeds for work requiring a range of
from 30 to 134 R. P. M., are secured through the in-
ternal gear drive, consequently the ‘“American” Triple
Purpose Radial, being the only one built with the
double spindle drive, offers the same advantage over
[ all other Radials as the triple geared lathes do over
Fig. 1. Double Spindle Drive. the double back geared lathes.

At first thought it would seem that in supplying such a wide spindle speed range'as 30 to 700 R.
P. M. excessive gear velocities would be encountered, and such would be the case were it not for the double
spindle drive. As a matter of fact, no gear on ‘“American” Triple Purpose Radial runs faster than 875 ft.
per minute, which is considerably lower than the maximum speed of the gears on many other standard 3 ft.
Radial Drills.




The internal gear referred to is the large gear double splined to the spindle and mounted on a ball
bearing.

No. 4 - IMPROVED TAPPING ATTACHMENT
RUNS IN OIL

One of the very decided improvements of
this new radial is found in the tapping attachment.
This entire mechanism is fully and completely
enclosed, and runs in oil. The gears are of large
diameter, are made of semi-steel, and are bronze
bushed. The friction bands are 434" in diameter
and are adjusted from the outside.

Fig. 2. Tapping Attachment.

No. 5—SIMPLICITY AND CONVENIENCE

By the time the reader has progressed this far the thought will naturally have arisen in his mind—
“Has not the addition of all these new features complicated the machine?” No. Our answer is emphatic
on this point. Not one gear—mot one shaft—has been added to the machine to produce these results.
24 spindle speeds are provided, and only 14 gears used in the speed changing mechanism. To state this in more
comprehensive form, the “American” Triple Purpose Radial provides a greater number of spindle speeds,
offers considerably more power,is adapted to a decidedly wider range of work, and employs fewer parts toaccom-
plish these results than any other standard 3’ radial drill.

As to convenience, a casual glance at the illustration will convince one of the convenient arrangement
of the operating members. Notice how the different levers on the head are located so the operator can
reach them quickly and easily. Notice also that two head moving hand wheels are provided, one on each side,
so the operator can use either at his pleasure. Further, notice that only one dial is used for the 6 feeds.

To make the swinging of the arm easy a conical roller bearing is interposed between the column and
sleeve at the bottom, while at the top a ball bearing is interposed to take the radial thrust of the sleeve. It
is also a matter of convenience to the operator that the column binding lever extends well to the front where
he can reach it easily without greatly changing his natural operating position.

No. 6—MATERIAL GUARANTEED

No matter how much power a machine has, no matter how simple and convenient it is, if the material
from which the various members are made is not suitable for the work imposed, nor strong enough to with-
stand the different stresses brought to bear upon it, the machine will never be a success.

It was because of the thorough realization of the importance of this feature that such unprecedented
care was given to the material selection for this new radial. Every gear in the machine is steel, with the
exception of the gears on cap, tapping attachment and arm mitre gears and main spindle gear, which are of
semi-steel, and a few feed gears, which are manganese bronze. The pinions and clashing gears in the speed
changing mechanism, except the large internal gear, are heat treated and hardened. The excellent material
of the gears, combined with their ample dimensions, produces a combination which is practically indestruct-
ible. All shafts in the head and gear box are made from high grade crucible steel, while the long vertical
and horizontal shafts are made from .459] carbon special ground stock. Every cylindrical bearing in the
machine is renewable, and is bushed with a high grade of phosphor bronze. Every piece of the machine is
guaranteed to be of sufficient strength to withstand the various stresses imposed upon it, and to be free from
flaws. Any defects in material or workmanship will be made good.




No. —LUBRICATION CENTRALIZED

Thorough lubrication is absolutely necessary on a radial drill. Experience has taught us this fact.

Because of the number of vertical bearings and the high velocity of the shafts it is even more imperative

for a radial drill to be thoroughly lubricated than most other machine tools.

Every bearing is important. If there are 25 bearings on the machine, 25

must be oiled; if the operator oils 24, and skips the 25th, that bearing is going

e to give him serious trouble. This has happened time and time again and

Browzs it is principally to eliminate this danger that the lubricating system of the
R new ‘“‘American” radial has been centralized.
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Instead of squirting oil into a number of scattered oil pipes, the oil
F ducts are brought to centralized locations on the head and cap, into which
the oil is introduced. This method insures an oil supply to every pipe and,
incidentally, to every bearing.
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cating system. The oil is led to the annular oil chamber formed in the bronze
bushing (see figure 2). This oil chamber contains a large supply of
the lubricant, which is in turn fed to the bearing by means of a strip of felt
‘f,j;sl,, inserted in a slot cut lengthwise in the bushing. This construction insures
a continuous and uniform supply of clean oil to the bearings, and prevents
waste from oil flooding and running out of the bearing before performing
its function.

NS

i&\ The construction of the bearing is a further important factor in the lubri-
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Fig. 3. Oiling Diagram.

No. 8 -COUNTERWEIGHT CONSTRUCTION

On the new ““American” the counterweight is completely enclosed by the head casting, and themovement
of the head along the arm is also decidedly facilitated by the counterweight being built close in to the spindle,
which brings the center of gravity close to the head supports on the arm, and gives the head a much better
balance thereon.

No. 9—FEEDING MECHANISM SIMPLIFIED

This is one of the features which received the most careful consideration, and was materially improved
as a result.

Six feeds are provided in geometrical progression, from .004 to .026 per revolution of spindle. This
mechanism is direct reading,and only one dial is required for its operation, on the face of which the respective
feeds are indicated.

The feed mechanism is thoroughly protected against sudden shocks or excessive stress by a friction
which forms the connection between the mechanism and the spindle, and acts as a slipping point. This
friction is an improved expanding band type, quickly adjustable for the desired tension, and is operated by
2 levers known as the “quick return levers.”

Another important and exclusive point is that the feed worm wheel runs in an oil bath, insuring a
minimum of wear between the worm wheel and worm.

In compactness, completeness, and convenience there is no radial drill feeding mechanism at this time
its equal.




No. 10—ARM
GREATLY STRENGTHENED

Not only have the dimensions of the arm been increased, and metal bountifully added, but a substantial
rib or web has been added at the bottom, which greatly strengthens it. The bearing area of the arm girdle
upon the column sleeve is unusually great, which, combined with the fact that the improved arm binders
permit the use of a solid girdle instead of a split girdle, produces a combination unexcelled for rigidity.

No. 11—ELEVATING MECHANISM
FOOL PROOF

The arm can not be elevated until the binding levers are loosened, nor can it be elevated or lowered
beyond certain fixed points. A safety friction incorporated in the elevating gear prevents the arm from
being elevated until the binders are loose, as the slipping point is reached long before the binders’ resistance
is overcome.

This frictional construction also serves another valuable purpose. Whenever the elevating mechanism
is engaged there is a decided shock caused by the engagement of the gears, which on other machines is trans-
mitted to the bearings, shafts, gears, etc., and acts like a powerful hammer blow on those parts. The fric-
tional construction of the ‘““American,” however, completely eliminates this costly condition, for it totally
absorbs the shock.

The elevating mechanism is controlled by means of a lever which is inoperative until a safety knob is
released, thereby guarding against breakage thru careless handling. An automatic ‘“knock-out” is also
provided for the elevating shaft, which automatically disengages the elevating mechanism at the extreme
upward or downward positions of the arm, preventing damage from this source.

No. 12—SPEED BOX
IMPROVED

Six Changes of Speed—Hardened Steel Gears—9 H. P. Delivered by Belt

The box is of the cone and tumbler type, and has an automatic silent clutch auxiliary drive which keeps
the shafts and gears running while the speed changes are being made, consequently a great deal of the shock
caused by the engagement of the gears is eliminated. This forms a positive drive, which is used during speed
changing only, and never for a working speed.

The gears of the tumbler mechanism are cut with Brown & Sharpe 20 degree cutters from a special
steel, which is later carbonized and hardened. The pointed tooth produced by the 20 degree cutters is very
important to a tumbler gear mechanism because it greatly facilitates the engagement of the gears. The
tumbler is cast steel and is locked in position to lessen the vibration.

The spring shock absorber located between the speed box and column driving gears absorbs all shocks
before they reach the gear box parts, thus greatly lessening the wear and tear on this mechanism.

As a safeguard to the operator the belt is properly guarded.




In addition to the twelve primary features already enumerated and described there are other good
points which should not be passed unmentioned.

Base For example, the base has been made much
heavier, and the addition of stiffening ribs has
resulted in marked rigidity. An oil channel sur-
rounds the working surface, and means is pro-

vided for the application of an arm support. y N

Arm The arm support is a great improvement
Support over those offered in the past. It is positive in
An Extra its action, and contains none of the objectionable
features heretofore attributed to such attach-
ments. A ledge is regularly provided on the base
to accommodate the support,on which it swingsas
the arm is moved. This support is a decided
benefit for heavy boring, as it absolutely prevents
the springing of the arm, which in the past has
been one of the chief objections to the radial drill

for boring purposes. This arm support is not
furnished regularly, but only on special orders.

Automatic A greatly improved automatic trip on the [
Trip feed deserves special mention because it has been \ |

made a feature of real value to the operator.
It is operative up to 414" at one setting, is posi-
tive in its action, and will trip accurately at the
depth to which it is set. All settings are made

from zero, which makes it very simple for the
operator to handle.

Column The column has also been greatly im-
proved. It is of new design, well ribbed, and
with the lower inner bearing well up toward the

center of the sleeve. The sleeve has also been Z :

enlarged in diameter to 10”,and is guided at the Fig. 4. Cross Section thru Column.
top by a high grade ball bearing, while its weight

and that of the arm is absorbed by a ball bear-

ing at the bottom which runs in hardened steel

ball races.
Counter- A double friction countershaft which provides two forward speeds is regularly furnished
shaft with the cone driven radials. With speed-box driven machines a single friction countershaft

is supplied. The speeds of the double friction countershaft are 302 and 456 R. P. M., and of
the single speed countershaft, 525 R. P. M.
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MOTOR DRIVES

We are prepared to furnish “American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration

Tig. 5. This consists of either a constant or variable speed
motor mounted on an extension to the base, power being
transmitted to the gear box by means of three herringbone
gears, which are used to insure a quiet drive. One of the
principal advantages afforded by this type of drive is that,
in view of the large number of spindle speeds provided
through the speed box and quadruple gear mechanism,
either a direct or alternating current constant speed motor
can be successfully used. Should a greater number of
spindle speeds be required, a variable speed motor may be
used, in which case the number of spindle speeds will be 24
times the number of speeds provided by the motor.

Direct Connected Motor Drive. There is also
quite a demand for the style of motor drive shown by illus-
tration Fig. 6. This drive consists of a variable speed
motor mounted on the base at rear end of the column, and
direct connected to the driving shaft by two spur gears.
With this drive the number of spindle speeds provided is
four times the number of motor speeds.

The Motor Drives herein described are known as “Standard Motor Drives.”

Fig. 5. Constant Speed Motor Drive thru Speed Box.

Information regarding

“‘special” motor drive applications will be furnished upon request.

Fig. 6. Variable Speed Direct Connected Motor Drive and
Swinging Box Table.

Swinging Box Table. Fig. No. 6, can
be supplied, at an extra charge, in place of
the regular separate plain box table. On the
3" drill it has a top surface of 16"x2514"
and on the 314’ drill a surface of 16”"x3114”, and,
in addition, a side surface of 6”x2514" is sup-
plied on the 3’ drill and 6"x3114” on the 315’
drill.

Worm Swiveling and Round Table.
When desired by customer we are prepared to
furnish a combination worm swiveling and
round table as illustrated by Fig. No. 7, or
just the worm swiveling table without the
round table. We can also supply the round
table in connection with regular plain, swinging
box table. The worm swiveling table has
T-slots and surfaces similar to the plain box

table described above, and can be rotated in a complete circle by means of an enclosed worm and worm wheel.

It can also be firmly clamped at any desired angle.
indicates the angle to which the table is swiveled. An
outboard support is provided, thereby insuring rigidity
to the table. Illustration Fig. No. 7 also serves to
illustrate the standard type cone drive upon which
base price is determined.

Separate Plain Box Table shown on the
front page is the standard type of table furnished. It
can be quickly mounted upon or removed from the base,
so that the work can be readily set up on either one.
Top surface is 16”x22", while the side surface is 12"x22".

Regular Equipment, upon which base price
is determined, includes separate plain box table,
double friction countershaft, and cone pulley drive.
Instruction book for installing and operating our
machines is regularly supplied. No wrenches are
required.

A graduated scale on the table stump accurately

Fig. 7. Worm Swiveling and Round Table.

. At Extra Cost we can equip this drill with speed box described above, swinging box table, worm
swiveling table, electric motor drive, and Special Bases to suit customer’s requirements.
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4 Ft. Radial Fig. No. 357.

Circular No. 350.

4 ft. Triple Purpose Radial

With Plain Arm

Greatest Distance from Spindle to Base. 5" 0”

Range of Spindle Speeds. . ... ..
Range of Feeds. .. ............
Morse Taper in Spindle, No. . ..

....... 20-650
....... .005-.040.

Code Word. .................
BUILT WITH EITHER CONE PULLEY OR SPEED BOX DRIVE

Drills to Center of Circle outside of Column 8’
Traverse of SPINAIE ; wwwv s s smesme susny on 15"
Traverse of Head on Arm. . .............. 40"
Traverse of Arm on Column. ............. 3634"
............ RANK
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“AMERICAN” TRIPLE PURPOSE RADIAL

The new “American” Triple Purpose Radial marks the greatest advance in radial drill design that
the industry has ever known, because not only has the design of the general working parts been materially
improved, but, what is of much greater moment, a new function or purpose has been added to the radial
drill’s field of operation—hence its name ““Triple Purpose Radial.”

Heretofore the radial has been solely a drilling and tapping machine, now the third function is added
by the new “American”—boring.

In placing so much emphasis upon this new function we do not wish to detract in any degree from the
drilling and tapping qualities of this machine. As a matter of fact, this new radial is without question the
greatest producer of drilled and tapped holes of any radial drill built. To bear out this statement we direct
attention to the great driving power of the machine, the individual excellence of each and every part, the
collective superiority of the various features, the harmony with which they work, and their simplicity of
operation. But the point we wish to emphasize particularly is that in addition to a superior drilling and
tapping machine the “American” Triple Purpose Radial is what no other radial drill can claim to be—a
boring machine. In consequence, this machine will not only perform to the very best advantage the work

of the standard radial, but will do boring operations efficiently and economically that heretofore could not
be handled on a radial drill.

It therefore follows that by installing the new “American’’ Triple Purpose Radial the purchaser will
obtain a machine which will not only perform all of the work expected of an ordinary radial drill, but will
in addition handle work that no other radial can.

This result is accomplished by providing a quadruple geared head affording 4 distinet speeds, which
in turn are divided into 2 separate ranges of 2 speeds each, one for heavy tapping and boring, the other for
high speed drilling and light tapping. The boring and tapping range in conjunction with the 8 gear box
speeds comprise 16 speeds from 20 to 106 R. P. M., which are obtained through an internal gear drive on
the spindle, while the high speed drilling range consists of 16 speeds from 120 to 650 R. P. M., obtained
through an external gear drive, the internal and external gear drives being non-interfering. These 32 spindle
speeds are in geometrical progression, and cover a wider and more useful range than is provided by any other
standard radial drill.

In developing this new radial every part has been strengthened, improved, and made more service-
able and productive. There are some features, however, which are of such striking superiority that we shall
call particular attention to them by enumeration.

1. Power—20 H. P. delivered to speed box.

2. Quadruple geared head—32 speeds.

3. Internal gear drive.

4. Improved tapping attachment—runs in oil.

5. Simplicity and convenience.

6. Material.

7. Centralized lubrication.

8. Counterweight construction—danger eliminated.
9. Feeding mechanism—8 feeds on one dial.

10. Improved arm construction—spring greatly reduced.
11. Elevating mechanism—fool proof.

12. Speed Box—Improved.

No. 1—POWER

It would be folly to design a radial with such great possibilities as this new “American’”’ without en-
dowing it with ample power to realize the full benefit of its excellect design, consequently the power factor
was given the most careful and scientific study, resulting in a power input commensurate with the capa-

3




bilities of the other factors, and far in excess of that of other standard radial drills. For example—10
H. P. is delivered to the speed box through the belt, while a 10 H. P. motor is not in excess of our recom-
mendations for a motor drive. To transmit this power to the best advantage the number of elements in-
volved, such as gears, shafts, bearings, etc., has been reduced to a minimum, while an excellent lubricating
system has been designed, which reduces the frictional loss to a very small percentage.

No. 2—QUADRUPLE GEARED HEAD

The head of this radial is such a striking improvement over other radial drill heads that it should be
given the most careful consideration. It is of the quadruple geared type producing four speeds, which in turn
are divided into two distinct ranges; one for high speed drilling and light tapping, the other for heavy tapping
and boring. It therefore follows that this quadruple geared, or 4 speed head, in conjunction with the 8 speed
gear box gives a range of 32 spindle speeds, 8 more than any other standard radial drill will produce.

Of these 32 speeds, 16 are provided for high speed drilling and tapping (120 to 650 R. P. M.) and 16
for heavy tapping and boring (20 to 106 R. P. M.), all in geometrical progression.

The head mechanism is fully enclosed, not by a number of gear guards fitted together but inside of
one large casting or housing, which not only prevents all possibility of accident from exposed running parts,
but presents a neat and finished appearance as well.

No. 3—INTERNAL GEAR DRIVE

The advantages of this drive in connection with the external gear drive are so marked, and the principle
so new and important to Radial Drill design, that No. 3 will be devoted solely to it.

The salient advantage offered by the double

o - spindle drive (see Fig. No. 1) is the same as that
Spindle—l || | 2?;”;?\5,?::250’ afforded by the triple geared lathe—that is, suitable
i \ fetecna/ Prion speeds can be obtained for both high speed work and
for large work requiring slow speeds and a great deal
of power, without reducing the initial power input, re-
sorting to very small pinions, or operating the gears
at high velocities.

Bal bearirg.
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The external gear drive provides spindle speeds
for work requiring a range of from 120 to 650 R. P. M.,
while the slow speeds for work requiring a range of
from 20 to 106 R. P. M., are secured through the in-
ternal gear drive, consequently the ‘“American” Triple
Purpose Radial, being the only one built with the
double spindle drive, offers the same advantage over
all other Radials as the triple geared lathes do over
Fig. 1. Double Spindle Drive. . the double back geared lathes.

0il reservor)

Felt insert.

/
| ASpur gears

| forfast speed.

At first thought, it would seem that in supplying such a wide spindle speed range ,as 20 to 650 R.
P. M., excessive gear velocities would be encountered, and such would be the case were it not for the double
spindle drive. As a matter of fact, no gear on “American” Triple Purpose Radial runs faster than 900 ft.
per minute, which is considerably lower than the maximum speed of the gears on many other standard 4 ft.
Radial Drills.

*




The internal gear referred to is the large gear double splined to the spindle and mounted on a ball
bearing.

No. 4 —-IMPROVED TAPPING ATTACHMENT
RUNS IN OIL

One of the very decided improvements of
this new radial is found in the tapping attachment.
This entire mechanism is fully and completely
enclosed, and runs in oil. The gears are of large
diameter, are made of semi-steel, and are bronze
bushed. The friction bands are 514" in diameter
and are adjusted from the outside.

Fig. 2. Tapping Attachment.

No. 5—SIMPLICITY AND CONVENIENCE

By the time the reader has progressed this far the thought will naturally have arisen in his mind—
“Has not the addition of all these new features complicated the machine?” No. Our answer is emphatic
on this point. Not one gear—not one shaft—has been added to the machine to produce these results.
32 spindle speeds are provided, and only 15 gears used in the speed changing mechanism. No other standard
4’ radial drill uses less than 18 gears to produce 24 speeds. To state this in more comprehensive form, the
““American”” Triple Purpose Radial provides a greater number of spindle speeds, offers considerably more
power, is adapted to a decidedly wider range of work and employs fewer parts to accomplish these results
than any other standard 4’ radial drill.

As to convenience, a casual glance at the illustration will convince one of the convenient arrangement
of the operating members. Notice how the different levers on the head are located so the operator can
reach them quickly and easily. Notice also that two head moving hand wheels are provided, one on each side,
so the operator can use either at his pleasure. Further notice that two levers are furnished for raising and
lowering the spindle and that only one dial is used for the 8 feeds.

To make the swinging of the arm easy a special ball bearing is interposed between the column and
sleeve at the bottom, while at the top a ball bearing is interposed to take the radial thrust of the sleeve. It
is also a matter of convenience to the operator that the column binding lever extends well to the front where
he can reach it easily without greatly changing his natural operating position.

No. 6—MATERIAL GUARANTEED

No matter how much power a machine has, no matter how simple and convenient it is, if the material
from which the various members are made is not suitable for the work imposed, nor strong enough to with-
stand the different stresses brought to bear upon it, the machine will never be a success.

It was because of the thorough realization of the importance of this feature that such unprecedented
care was given to the material selection for this new radial. Every gear in the machine is steel, with the
exception of the gears on cap, tapping attachment and arm mitre gears and main spindle gear, which are of
semi-steel, and a few feed gears, which are manganese bronze. The pinions and clashing gears in the speed
changing mechanism, except the large internal gear, are heat treated and hardened. The excellent material
of the gears, combined with their ample dimensions, produces a combination which is practically indestruct-
ible. All shafts in the head and gear box are made from high grade crucible steel, while the long vertical
and horizontal shafts are made from 459, carbon special ground stock. Every cylindrical bearing in the
machine is renewable, and is bushed with a high grade of phosphor bronze. Every piece of the machine is
guaranteed to be of sufficient strength to withstand the various stresses imposed upon it, and to be free from

flaws. Any defects in material or workmanship will be made good. o
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No. —LUBRICATION CENTRALIZED

Thorough lubrication is absolutely necessary on a radial drill. Experience has taught us this fact.
Because of the number of vertical bearings and the high velocity of the shafts it is even more imperative
for a radial drill to be thoroughly lubricated than most other machine tools.

Every bearing is important. If there are 25 bearings on the machine, 25

must be oiled; if the operator oils 24 and skips the 25th that bearing is going

o B to give him serious trouble. This has happened time and time again and
oy it is principally to eliminate this danger that the lubricating system of the

L new “American” radial has been centralized.

Instead of squirting oil into a number of scattered oil pipes, the oil
ducts are brought to centralized locations on the head and cap, into which
the oil is introduced. This method insures an oil supply to every pipe, and
incidentally to every bearing.

The construction of the bearing is a further important factor in the lubri-

cating system. The oil is led to the annular oil chamber formed in the bronze

‘ bushing (see figure 3). This oil chamber contains a large supply of

the lubricant, which is in turn fed to the bearing by means of a strip of felt

on oNdiar, Lo inserted in a slot cut lengthwise in the bushing. This construction insures

a continuous and uniform supply of clean oil to the bearings, and prevents

waste from oil flooding and running out of the bearing before performing
its function.

WA
/A/ % N

Fig. 3. Oiling Diagram.

No. 8—COUNTERWEIGHT CONSTRUCTION
DANGER ELIMINATED

Did the spindle counterweight of your radial ever fall unexpectedly, due to the breakage of the support-
ing chain, endangering the operator and the work? This is a frequent occurrence and a dangerous one. On the
new “American’ this danger has been eliminated. The counterweight is completely enclosed by the head
casting and is provided with a safety stop which operates automatically should the supporting chain break,
thus absolutely eliminating all possibility of danger from this source.

The movement of the head along the arm is also decidedly facilitated by the counterweight being
built close in to the spindle which brings the center of gravity close to the head supports on the arm and
gives the head a much better balance thereon.

No. 9—FEEDING MECHANISM SIMPLIFIED

This is one of the features which received the most careful consideration, and was materially improved
as a result.

Eight feeds are provided in geometrical progression, from .005 to .040 per revolution of spindle. This
mechanism is direct reading and only one dial is required for its operation, on the face of which the respective
feeds are indicated.

The feed mechanism is thoroughly protected against sudden shocks or excessive stress by a friction
which forms the connection between the mechanism and the spindle, and acts as a slipping point. This
friction is an improved expanding band type, quickly adjustable for the desired tension. It is operated by
two levers known as the “quick return levers,” which operate independently or in unison.




Another important and exclusive point is that the feed worm wheel runs in an oil bath, insuring a
minimum of wear between the worm wheel and worm.

In compactness, completeness and convenience there is no radial drill feeding mechanism at this time
its equal.

No. 10—ARM
GREATLY STRENGTHENED

Not only have the dimensions of the arm been increased, and metal bountifully added, but a substantial
rib or web has been added at the bottom, which greatly strengthens it. The bearing area of the arm girdle
upon the column sleeve is unusually great, which, combined with the fact that the improved arm binders
permit the use of a solid girdle instead of a split girdle, produces a combination unexcelled for rigidity.

No. 11—ELEVATING MECHANISM
FOOL PROOF

The arm can not be elevated until the binding levers are loosened, nor can it be elevated or lowered
beyond certain fixed points. A safety friction incorporated in the elevating gear prevents the arm from
being elevated until the binders are loose, as the slipping point is reached long before the binders’ resistance
is overcome.

This frictional construction also serves another valuable purpose. Whenever the elevating mechanism
is engaged there is a decided shock caused by the engagement of the gears, which, on other machines is trans-
mitted to the bearings, shafts, gears, etc., and acts like a powerful hammer blow on those parts. The fric-
tional construction of the ‘“American,” however, completely eliminates this costly condition, for it totally
absorbs the shock.

The elevating mechanism is controlled by means of a lever which is inoperative until raised from its
bearings, thereby guarding against breakage thru careless handling. An automatic ‘“knock-out’” is also
provided for the elevating shaft, which automatically disengages the elevating mechanism at the extreme
upward or downward positions of the arm, preventing damage from this source.

No. 12—SPEED BOX
IMPROVED
Eight Changes of Speed—Hardened Steel Gears—10 H. P. Delivered by Belt

Thebox is of the cone and tumbler type and has an automatic silent clutch auxiliary drive which keeps
the shafts and gears running while the speed changes are being made, consequently a great deal of the shock
caused by the engagement of the gears is eliminated. This forms a positive drive, which is used during speed
changing only and never for a working speed.

The gears of the tumbler mechanism are cut with Brown & Sharpe 20 degree cutters from a special
steel, which is later carbonized and hardened. The pointed tooth produced by the 20 degree cutters is very
important to a tumbler gear mechanism because it greatly facilitates the engagement of the gears. The
tumbler is cast steel and is locked in position to lessen the vibration.

]

The spring shock absorber located between the speed box and column driving gears absorbs all shocks
before they reach the gear box parts, thus greatly lessening the wear and tear on this mechanism.

As a safeguard to the operator the belt is properly guarded.




In addition to the twelve primary features already enumerated and described there are other good
points which should not be passed unmentioned.

Base For example, the base has been made much
heavier and the addition of stiffening ribs has
resulted in marked rigidity. An oil channel sur-
rounds the working surface, and means is pro-
vided for the application of an arm support.

Arm The arm support is a great improvement
Support over those offered in the past. It is positive in
An Extra its action and contains none of the objectionable
features heretofore attributed to such attach-
ments. A slot is regularly provided in the base
to accommodate the support, in which it swingsas
the arm is moved. This support is a decided
benefit for heavy boring, as it absolutely prevents
the springing of the arm, which in the past has
been one of the chief objections to the radial drill
for boring purposes. This arm support is not N \

furnished regularly, but only on special orders. ) |
Automatic A greatly improved automatic trip on the
Trip feed deserves special mention because it has been

made a feature of real value to the operator.
It is operative up to 514" at one setting, is posi-
tive in its action and will trip accurately at the
depth to which it is set. All settings are made

from zero which makes it very simple for the

operator to handle.

Column The column has also been greatly im-
proved. It is of new design, well ribbed, and
with the lower inner bearing well up toward the
center of the sleeve. The sleeve has also been
enlarged in diameter to 12” and is guided at the Fig. 4. Cross Section thru Column.
top by a high grade ball bearing, while its weight
and that of the arm is absorbed by a special
ball bearing at the bottom which runs in a
hardened steel ball race.

Counter- A double friction countershaft which provides two forward speeds is reg!ularly furnished

shaft with the cone driven radials. With speed-box driven machines a single friction countershaft
is supplied. The speeds of the double friction countershaft are 260 and 416 R. P. M., and of
the single speed countershaft, 395 R. P. M.




MOTOR DRIVES

We are prepared to furnish “American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration
Tig. 5. This consists of either a constant or variable speed
motor mounted on an extension to the base, power being
transmitted to the gear box by means of three steel herring-
bone gears which insure long life and a quiet drive. One
of the principal advantages afforded by this type of drive
is that in view of the large number of spindle speeds
provided through the speed box and quadruple gear
mechanism, either a direct or alternating current constant
speed motor can be successfully used. Should a greater
number of spindle speeds be required, a variable speed motor
may be used, in which case the number of spindle speeds will
be 32 times the number of speeds provided by the motor.

Direct Connected Motor Drive. There is also
quite a demand for the style of motor drive shown by illus-
tration Fig. 6. This drive consists of a variable speed
motor mounted on the base at rear end of the column and
direct connected to the driving shaft by two herringbone gears.
With this drive, the number of spindle speeds provided is four times the number of motor speeds.

Fig. 5. Constant Speed Motor Drive thru Speed Box.

The Motor Drives herein described are known as ‘“Standard Motor Drives.” Information regarding
“special”’ motor drive applications will be furnished upon request.

Plain Box Table regularly furnished has a top sur-
face of 20” x 20", and also a side surface of 20” x 14”. Both
surfaces are accurately planed and are supplied with large “T”
slots. Table is mounted on an extension to the base at the
side of column, where it will not interfere with the working
surface of the base.

Universal Table. When desired by customer, we are
prepared to furnish a Universal table per illustration Fig. 7.
It consists of a swivel base on which is mounted a housing
which carries the tilting top of table. Top can be swiveled
to any angle within 90 degrees and either face can be set in
a vertical position by means of a segment and worm operated
through a pair of reduction gears. This arrangement, together
with a T-handle wrench, makes it very easy to move table
when carrying a heavy load. Top can be securely clamped to housing by two bolts, thereby relieving the
worm and segment of undue strain, since they are self-locking in them-
selves. Graduations on both segment and base show the angle at
which the top is set. The table is arranged to be located upon ex-
tension to base, but can be used on large base in the same manner
as the Plain Box Table.

Fig. 6. Variable Speed Direct Connected Motor Drive.

Regular Equipment, upon which base price is determined, in-
cludes plain box table, double friction countershaft and cone pulley
drive. Instruction book for installing and operating our machines is
regularly supplied. No wrenches are required.

At Extra Cost, we can equip this drill with speed box de-
seribed above, universal table, power tapping mechanism, positive arm
support, electric motor drive and Special Bases to suit customer’s £
requirements. No. 7. Universal Table.
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Circular No. 360.

5 ft. Triple Purpose Radial
With Plain Arm
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Range of Spindle Speeds. ... .......... 17.5-575
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Code Word. ..............

Drills to Center of Circle outside of Column 10’
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Traverse of Arm on Column. ............. 38"
............... RAP
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“AMERICAN” TRIPLE PURPOSE RADIAL

The new “American” Triple Purpose Radial marks the greatest advance in radial drill design that
the industry has ever known, because not only has the design of the general working parts been materially
improved, but, what is of much greater moment, a new function or purpose has been added to the radial
drill’s field of operation—hence its name ‘“Triple Purpose Radial.”

Heretofore the radial has been solely a drilling and tapping machine, now the third function is added
by the new ‘“American”—boring.

In placing so much emphasis upon this new function we do not wish to detract in any degree from the
drilling and tapping qualities of this machine. As a matter of fact, this new radial is without question the
greatest producer of drilled and tapped holes of any radial drill built. To bear out this statement we direct
attention to the great driving power of the machine, the individual excellence of each and every part, the
collective superiority of the various features, the harmony with which they work, and their simplicity of
operation. But the point we wish to emphasize particularly is that in addition to a superior drilling and
tapping machine the ‘“American” Triple Purpose Radial is what no other radial drill can claim to be—a
boring machine. In consequence, this machine will not only perform to the very best advantage the work

of the standard radial, but will do boring operations efficiently and economically that heretofore could not
be bandled on a radial drill.

It therefore follows that by installing the new ‘“American” Triple Purpose Radial the purchaser will
obtain a machine which will not only perform all of the work expected of an ordinary radial drill, but will
in addition handle work that no other radial can.

This result is accomplished by providing a quadruple geared head affording 4 distinct speeds, which
in turn are divided into 2 separate ranges of 2 speeds each, one for heavy tapping and boring, the other for
high speed drilling and light tapping. The boring and tapping range in conjunction with the 8 gear box
speeds comprise 16 speeds from 17.5 t0 95.5 R. P. M., which are obtained through an internal gear drive on
the spindle, while the high speed drilling range consists of 16 speeds from 107 to 575 R. P. M., obtained
through an external gear drive, the internal and external gear drives -being non-interfering. These 32 spindle

speeds are in geometrical progression, and cover a wider and more useful range than is provided by any other
standard radial drill.

In developing this new radial every part has been strengthened, improved, and made more service-
able and productive. There are some features, however, which are of such striking superiority that we shall
call particular attention to them by enumeration.

1. Power—20 H. P. delivered to speed box.

2. Quadruple geared head—32 speeds.

3. Internal gear drive.

4. Improved tapping attachment—runs in oil.

5. Simplicity and convenience.

6. Material.

7. Centralized lubrication.

8. Counterweight construction—danger eliminated.
9. Feeding mechanism—8 feeds on one dial.

10. Improved arm construction—spring greatly reduced.
11. Elevating mechanism—fool proof.

12. Speed Box—Improved.

No. 1—POWER

It would be folly to design a radial with such great possibilities as this new “American” without en-
dowing it with ample power to realize the full benefit of its excellect design, consequently the power factor
was given the most careful and scientific study, resulting in a power input commensurate with the capa-




bilities of the other factors, and far in excess of that of other standard radial drills. For example—15
H. P. is delivered to the speed box through the belt, while a 15 H. P. motor is not in excess of our recom-
mendations for a motor drive. To transmit this power to the best advantage the number of elements in-
volved, such as gears, shafts, bearings, etc., has been reduced to a minimum, while an excellent lubricating
system has been designed, which reduces the frictional loss to a very small percentage.

No. 2—QUADRUPLE GEARED HEAD

The head of this radial is such a striking improvement over other radial drill heads that it should be
given the most careful consideration. It is of the quadruple geared type producing four speeds, which in turn
are divided into two distinct ranges; one for high speed drilling and light tapping, the other for heavy tapping
and boring. It therefore follows that this quadruple geared, or 4 speed head, in conjunction with the 8 speed
gear box gives a range of 32 spindle speeds, 8 more than any other standard radial drill will produce.

Of these 32 speeds, 16 are provided for high speed drilling and tapping (107 to 575 R. P. M.) and 16
for heavy tapping and boring (17.5 to 95.5 R. P. M.), all in geometrical progression.

The head mechanism is fully enclosed, not by a number of gear guards fitted together but inside of
one large casting or housing, which not only prevents all possibility of accident from exposed runmng parts,
but presents a neat and finished appearance as well.

No. 3—INTERNAL GEAR DRIVE

The advantages of this drive in connection with the external gear drive are so marked, and the principle
so new and important to Radial Drill design, that No. 3 will be devoted solely to it.

The salient advantage offered by the double

spindle drive (see Fig. No. 1) is the same as that
Internal Gear for
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i Stour \speeds. afforded by the triple geared lathe—that is, suitable
Bel ée@:\fifﬂ *""‘5’”“/1 ‘7”"”" speeds can be obtained for both high speed work and
for large work requiring slow speeds and a great deal
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x of power, without reducing the initial power input, re-
- : sorting to very small pinions, or operating the gears
at high velocities.

The external gear drive provides spindle speeds
for work requiring a range of from 107 to 575 R. P. M.,
while the slow speeds for work requiring a range of
from 17 5 to 95.5 R. P. M., are secured through the in-
ternal gear drive, consequently the ““American” Triple
Purpose Radial, being the only one built with the
double spindle drive, offers the same advantage over
all other Radials as the triple geared lathes do over
T the double back geared lathes.
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At first thought, it would seem that in supplying such a wide spindle speed range as 17.5to 575 R.
P. M., excessive gear velocities would be encountered, and such would be the case were it not for the double
splndle drive. As a matter of fact, no gear on “American” Triple Purpose Radial runs faster than 950 ft.
per minute, which is considerably lower than the maximum speed of the gears on many other standard 5 ft.
Radial Drills.




The internal gear referred to is the large gear double splined to the spindle and mounted on a ball
bearing.

No. 4 - IMPROVED TAPPING ATTACHMENT
RUNS IN OIL

One of the very decided improvements of
this new radial is found in the tapping attachment.
This entire mechanism is fully and completely
enclosed, and runs in oil. The gears are of large
diameter, are made of semi-steel, and are bronze
bushed. The friction bands are 574" in diameter
and are adjusted from the outside.

Fig. 2. Tapping Attachment.

No. 5—SIMPLICITY AND CONVENIENCE

By the time the reader has progressed this far the thought will naturally have arisen in his mind—
“Has not the addition of all these new features complicated the machine?” No. Our answer is emphatic
on this point. Not one gear—not one shaft—has been added to the machine to produce these results.
32 spindle speeds are provided, and only 15 gears used in the speed changing mechanism. No other standard
5" radial drill uses less than 18 gears to produce 24 speeds. To state this in more comprehensive form, the
“American” Triple Purpose Radial provides a greater number of spindle speeds, offers considerably more
power, is adapted to a decidedly ‘wider range of work and employs fewer parts to accomplish these results
than any other standard 5’ radial drill.

As to convenience, a casual glance at the illustration will convince one of the convenient arrangement
of the operating members. Notice how the different levers on the head are located so the operator can
reach them quickly and easily. Notice also that two head moving hand wheels are provided, one on each side,
so0 the operator can use either at his pleasure. Further notice that two levers are furnished for raising and
lowering the spindle and that only one dial is used for the 8 feeds.

To make the swinging of the arm easy a special ball bearing is interposed between the column and
sleeve at the bottom, while at the top a ball bearing is interposed to take the radial thrust of the sleeve. It
is also a matter of convenience to the operator that the column binding lever extends well to the front where
he can reach it easily without greatly changing his natural operating position.

No. 6—MATERIAL GUARANTEED

No matter how much power a machine has, no matter how simple and convenient it is, if the material
from which the various members are made is not suitable for the work imposed, nor strong enough to with- .
stand the different stresses brought to bear upon it, the machine will never be a success.

It was because of the thorough realization of the importance of this feature that such unprecedented
care was given to the material selection for this new radial. Every gear in the machine is steel, with the
exception of the gears on cap, tapping attachment and arm mitre gears and main spindle gear, which are of
semi-steel, and a few feed gears, which are manganese bronze. The pinions and clashing gears in the speed
changing mechanism, except the large internal gear, are heat treated and hardened. The excellent material
of the gears, combined with their ample dimensions, produces a combination which is practically indestruct-
ible. All shafts in the head and gear box are made from high grade crucible steel, while the long vertical
and horizontal shafts are made from .459, carbon special ground stock. Every cylindrical bearing in the
machine is renewable, and is bushed with a high grade of phosphor bronze. Every piece of the machine is
guaranteed to be of sufficient strength to withstand the various stresses imposed upon it, and to be free from
flaws. Any defects in material or workmanship will be made good.
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No. 7—LUBRICATION CENTRALIZED

Thorough lubrication is absolutely necessary on a radial drill. Experience has taught us this fact.
Because of the number of vertical bearings and the high velocity of the shafts it is even more imperative
for a radial drill to be thoroughly lubricated than most other machine tools.
Every bearing is important. If there are 25 bearings on the machine, 25
must be oiled; if the operator oils 24 and skips the 25th that bearing is going
to give him serious trouble. This has happened time and time again and
it is principally to eliminate this danger that the lubricating system of the
new ‘“American’” radial has been centralized.
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7 Instead of squirting oil into a number of scattered oil pipes, the oil
A ducts are brought to centralized locations on the head and cap, into which
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/ § § the oil is introduced. Th.is method insures an oil supply to every pipe, and

m b N incidentally to every bearing.
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N 5 $ % QQ The construction of the bearing is a further important factor in the lubri-
) §\\ cating system. The oil is led to the annular oil chamber formed in the bronze
‘ %x bushing (see figure 3). This oil chamber contains a large supply of
7 7 the lubricant, which is in turn fed to the bearing by means of a strip of felt
i o, o inserted in a slot cut lengthwise in the bushing. This construction insures
a continuous and uniform supply of clean oil to the bearings, and prevents
Flg.3; 'Qiling Diagram. waste from oil flooding and running out of the bearing before performing

its function.

No. 8 COUNTERWEIGHT CONSTRUCTION
DANGER ELIMINATED

Did the spindle counterweight of your radial ever fall unexpectedly, due to the breakage of the support-
ing chain, endangering the operator and the work? This is a frequent occurrence and a dangerous one. On the
new “American” this danger has been eliminated. The counterweight is completely enclosed by the head
casting and is provided with a safety stop which operates automatically should the supporting chain break,
thus absolutely eliminating all possibility of danger from this source.

The movement of the head along the arm is also decidedly facilitated by the counterweight being
built close in to the spindle which brings the center of gravity close to the head supports on the arm and
gives the head a much better balance thereon.

No. 9—FEEDING MECHANISM SIMPLIFIED

This is one of the features which received the most careful consideration, and was materially improved
as a result.

Eight feeds are provided in geometrical progression, from .005 to .040 per revolution of spindle. This
mechanism is direct reading and only one dial is required for its operation, on the face of which the respective
feeds are indicated.

The feed mechanism is thoroughly protected against sudden shocks or excessive stress by a friction
which forms the connection between the mechanism and the spindle, and acts as a slipping point. This
friction is an improved expanding band type, quickly adjustable for the desired tension. It is operated by
two levers known as the “quick return levers,” which operate independently or in unison.




Another important and exclusive point is that the feed worm wheel runs in an oil bath, insuring a
minimum of wear between the worm wheel and worm.

In compactness, completeness and convenience there is no radial drill feeding mechanism at this time
its equal.

No. 10—ARM
GREATLY STRENGTHENED

Not only have the dimensions of the arm been increased, and metal bountifully added, but a substantial
rib or web has been added at the bottom, which greatly strengthens it. The bearing area of the arm girdle
upon the column sleeve is unusually great, which, combined with the fact that the improved arm binders
permit the use of a solid girdle instead of a split girdle, produces a combination unexcelled for rigidity.

No. 11—ELEVATING MECHANISM
FOOL PROOF

The arm can not be elevated until the binding levers are loosened, nor can it be elevated or lowered
beyond certain fixed points. A safety friction incorporated in the elevating gear prevents the arm from
being elevated until the binders are loose, as the slipping point is reached long before the binders’ resistance
is overcome.

This frictional construction also serves another valuable purpose. Whenever the elevating mechanism
is engaged there is a decided shock caused by the engagement of the gears, which, on other machines is trans-
mitted to the bearings, shafts, gears, etc., and acts like a powerful hammer blow on those parts. The fric-
tional construction of the ‘“American,” however, completely eliminates this costly condition, for it totally
absorbs the shock.

The elevating mechanism is controlled by means of a lever which is inoperative until raised from its
bearings, thereby guarding against breakage thru careless handling. An automatic ‘“knock-out” is also
provided for the elevating shaft, which automatically disengages the elevating mechanism at the extreme
upward or downward positions of the arm, preventing damage from this source.

No. 12—SPEED BOX
IMPROVED
Eight Changes of Speed—Hardened Steel Gears—15 H. P. Delivered by Belt

The box is of the cone and tumbler type and has an automatic silent clutch auxiliary drive which keeps
the shafts and gears running while the speed changes are being made, consequently a great deal of the shock
caused by the engagement of the gears is eliminated. This forms a positive drive, which is used during speed
changing only and never for a working speed. .

The gears of the tumbler mechanism are cut with Brown & Sharpe 20 degree cutters from a special
steel, which is later carbonized and hardened. The pointed tooth produced by the 20 degree cutters is very
important to a tumbler gear mechanism because it greatly facilitates the engagement of the gears. The

tumbler is cast steel and is locked in position to lessen the vibration.
]

The spring shock absorber located between the speed box and column driving gears absorbs all shocks
before they reach the gear box parts, thus greatly lessening the wear and tear on this mechanism.

As a safeguard to the operator the belt is properly guarded.




In addition to the twelve primary features already enumerated and described there are other good
points which should not be passed unmentioned.

Base ’ For example, the base has been made much
heavier and the addition of stiffening ribs has
resulted in marked rigidity. An oil channel sur-
rounds the working surface, and means is pro-

vided for the application of an arm support. = N

Arm The arm support is a great improvement
Support over those offered in the past. It is positive in
An Extra its action and contains none of the objectionable
features heretofore attributed to such attach-
ments. A slot is regularly provided in the base

to accommodate the support, in which it swingsas
the arm is moved. This support is a decided
benefit for heavy boring, as it absolutely prevents
the springing of the arm, which in the past has N\
been one of the chief objections to the radial drill
for boring purposes. This arm support is not
furnished regularly, but only on special orders. N

Automatic A greatly improved automatic trip on the
Trip feed deserves special mention because it has been
made a feature of real value to the operator.
It is operative up to 514" at one setting, is posi- \
tive in its action and will trip accurately at the
depth to which it is set. All settings are made

from zero which makes it very simple for the

operator to handle.

Column The column has also been greatly im-
proved. It is of new design, well ribbed, and
with the lower inner bearing well up toward the
center of the sleeve. The sleeve has also been
enlarged in diameter to 14” and is guided at the Fig. 4. Cross Section thru Column.
top by a high grade ball bearing, while’its weight
and that of the arm is absorbed by a special
ball bearing at the bottom which runs in a
hardened steel ball race.

Counter- A double friction countershaft which provides two forward speeds is regu‘larly furnished

shaft with the cone driven radials. With speed-box driven machines a single friction countershaft
is supplied. The speeds of the double friction countershaft are 252 and 396 R. P. M., and of
the single speed countershaft, 385 R. P. M.




MOTOR DRIVES

We are prepared to furnish “American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration
Fig. 5. This consists of either a constant or variable speed
motor mounted on an extension to the base, power being
transmitted to the gear box by means of three steel herring-
bone gears which insure long life and a quiet drive. One
of the principal advantages afforded by this type of drive
is that in view of the large number of spindle speeds
provided through the speed box and quadruple gear
mechanism, either a direct or alternating current constant
speed motor can be successfully used. Should a greater
number of spindle speeds be required, a variable speed motor
may be used, in which case the number of spindle speeds will
be 32 times the number of speeds provided by the motor.

Direct Connected Motor Drive. There is also
quite a demand for the style of motor drive shown by illus-
tration Fig. 6. This drive consists of a variable speed
motor mounted on the base at rear end of the column and Eld:: 85 ConstantiSpsed Motor Dnive they Srced Hox.
direct connected to the driving shaft by two herringbone gears.

With this drive, the number of spindle speeds provided is four times the number of motor speeds.

The Motor Drives herein described are known as “Standard Motor Drives.” Information regarding
“special” motor drive applications will be furnished upon request.

Plain Box Table regularly furnished has a top sur-
face of 24" x 24", and also a side surface of 24” x 16”. Both
surfaces are accurately planed and are supplied with large “T”
slots. Table is mounted on an extension to the base at the
side of column, where it will not interfere with the working
surface of the base.

Universal Table. When desired by customer, we are
prepared to furnish a Universal table per illustration Fig. 7.
It consists of a swivel base on which is mounted a housing
which carries the tilting top of table. Top can be swiveled
to any angle within 90 degrees and either face can be set in
a vertical position by means of a segment and worm operated
through a pair of reduction gears. This arrangement, together
with a T-handle wrench, makes it very easy to move table
when carrying a heavy load. Top can be securely clamped to housing by two bolts, thereby relieving the
worm and segment of undue strain, since they are self-locking in them-
selves. Graduations on both segment and base show the angle at
which the top is set. The table is arranged to be located upon ex-
tension to base, but can be used on large base in the same manner
as_the Plain Box Table.

Fig. 6. Variable Speed Direct Connected Motor Drive.

Regular Equipment, upon which base price is determined, in-
cludes plain box table, double friction countershaft and cone pulley
drive. Instruction book for installing and operating our machines is
regularly supplied. No wrenches are required.

At Extra Cost, we can equip this drill with speed box de-
seribed above, universal table, power tapping mechanism, positive arm
support, electric motor drive and Special Bases to suit customer’s

requirements. No. 7. Universal Table.




6 Ft. Radial Fig. No. 390.

Circular No. 392.

6 ft. Triple Purpose Radial

With Plain Arm

Greatest Distance from Spindle to Base. 6’ 6”

Range of Spindle Speeds. . . . ..
Range of Feeds. .. ...........
Morse Taper in Spindle, No. . .

........ 15-500
........ .005-.040

Code Word. .................
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Traverse of Head on Arm. .. ............. 62"
Traverse of Arm on Column. ............. 4634"
............ ROAM
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“AMERICAN” TRIPLE PURPOSE RADIAL

The new “American” Triple Purpose Radial marks the greatest advance in radial drill design that
the industry has ever known, because not only has the design of the general working parts been materially
improved, but,' what is of much greater moment, a new function or purpose has been added to the radial
drill’s field of operation—hence its name ‘“Triple Purpose Radial.”

Heretofore the radial has been solely a drilling and tapping machine, now the third function is added
by the new “American”’—boring.

In placing so much emphasis upon this new function we do not wish to detract in any degree from the
drilling and tapping qualities of this machine. As a matter of fact, this new radial is without question the
greatest producer of drilled and tapped holes of any radial drill built. To bear out this statement we direct
attention to the great driving power of the machine, the individual excellence of each and every part, the
collective superiority of the various features, the harmony with which they work, and their simplicity of
operation. But the point we wish to emphasize particularly is that in addition to a superior drilling and
tapping machine the “American’ Triple Purpose Radial is what no other radial drill can claim to be—a
boring machine. In consequence, this machine will not only perform to the very best advantage the work
of the standard radial, but will do boring operations efficiently and economically that heretofore could not
be handled on a radial drill.

It therefore follows that by installing the new “American” Triple Purpose Radial the purchaser will
obtain a machine which will not only perform all of the work expected of an ordinary radial drill, but will
in addition handle work that no other radial can.

This result is accomplished by providing a quadruple geared head affording 4 distinet speeds, which
in turn are divided into 2 separate ranges of 2 speeds each, one for heavy tapping and boring, the other for
high speed drilling and light tapping. The boring and tapping range in conjunction with the 8 gear box
speeds comprise 16 speeds from 15 to 81 R. P. M., which are obtained through an internal gear drive on
the spindle, while the high speed drilling range consists of 16 speeds from 94 to 500 R. P. M., obtained
through an external gear drive, the internal and external gear drives being non-interfering. These 32 spindle

speeds are in geometrical progression, and cover a wider and more useful range than is provided by any other
standard radial drill.

In developing this new-radial every part has-been strengthened, improved, and made more service-
able and productive. There are some features, however, which are of such striking superiority that we shall
call particular attention to them by enumeration.

Power—20 H. P. delivered to speed box.
Quadruple geared head—32 speeds.

Internal gear drive.

Improved tapping attachment—runs in oil.
Simplicity and convenience.

Material.

Centralized lubrication.

Counterweight construction—danger eliminated.
Feeding mechanism—8 feeds on one dial.

10. Improved arm construction—spring greatly reduced.
11. Elevating mechanism—fool proof.

12. Speed Box—Improved.
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No. 1—POWER

It would be folly to design a radial with such great possibilities as this new “American’’ without en-
dowing it with ample power to realize the full benefit of its excellect design, consequently the power factor
was given the most careful and scientific study, resulting in a power input commensurate with the capa-




bilities of the other factors, and far in excess of that of other standard radial drills. For example—20
H. P. is delivered to the speed box through the belt, while a 25 H. P. motor is not in excess of our recom-
mendations for a motor drive. To transmit this power to the best advantage the number of elements in-
volved, such as gears, shafts, bearings, etc., has been reduced to a minimum, while an excellent lubricating
system has been designed, which reduces the frictional loss to a very small percentage.

No. 2-QUADRUPLE GEARED HEAD

The head of this radial is such a striking improvement over other radial drill heads that it should be
given the most careful consideration. It is of the quadruple geared type producing four speeds, which in turn
are divided into two distinct ranges; one for high speed drilling and light tapping, the other for heavy tapping
and boring. It therefore follows that this quadruple geared, or 4 speed head, in conjunction with the 8 speed
gear box gives a range of 32 spindle speeds, 8 more than any other standard radial drill will produce.

Of these 32 speeds, 16 are provided for high speed drilling and tapping (94 to 500 R. P. M.) and 16
for heavy tapping and boring (15 to 81 R. P. M.), all in geometrical progression.

The head mechanism is fully enclosed, not by a number of gear guards fitted together but inside of

one large casting or housing, which not only prevents all possibility of accident from exposed running parts,
but presents a neat and finished appearance as well.

No. 3—INTERNAL GEAR DRIVE

The advantages of this drive in connection with the external gear drive are so marked, and the principle
so new and important to Radial Drill design, that No. 3 will be devoted solely to it.

: The salient advantage offered by the double
| spindle drive (see Fig. No. 1) is the same as that

Bisiw | Irtornal Gear for . . .
pindls iR | s!/w spgeedfo afforded by the triple geared lathe—that is, suitable
Bad bearimg. | \ Intecndd Prpion. speeds can be obtained for both high speed work and
/ I/III/IIW/ : for large work requiring slow speeds and a great deal

of power, without reducing the initial power input, re-
sorting to very small pinions, or operating the gears
at high velocities.

The external gear drive provides spindle speeds
for work requiring a range of from 94 to 500 R. P. M.,
while the slow speeds for work requiring a range of
from 15 to 81 R. P. M., are secured through the in-
ternal gear drive, consequently the “American’” Triple
Purpose Radial, being the only one built with the
double spindle drive, offers the same advantage over
" all other Radials ag the triple geared lathes do over

Fig. 1. Double Spindle Drive. the double back geared lathes.
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At first thought, it would seem that in supplying such a wide spindle speed range ag 15 to 500 R.
P. M., excessive gear velocities would be encountered, and such would be the case were it not for the double
sp]ndle drive. As a matter of fact, no gear on “American” Triple Purpose Radial runs faster than 1000 ft.
per minute, which is considerably lower than the maximum speed of the gears on many other standard 6 ft.
Radial Drills.




The internal gear referred to is the large gear double splined to the spindle and mounted on a ball
bearing.

‘ No. 4 - IMPROVED TAPPING ATTACHMENT
RUNS IN OIL

One of the very decided improvements of this new radial is found in the tapping attachment. This
entire mechanism is fully and completely enclosed and runs in oil. The gears are of large diameter,
are made of tough steel, and are bronze bushed. The friction bands are 8” in diameter and are adjusted
from the outside.

No. 5—SIMPLICITY AND CONVENIENCE

By the time the reader has progressed this far the thought will naturally have arisen in his mind—
“Has not the addition of all these new features complicated the machine?” No. Our answer is emphatic
on this point. Not one gear—mnot one shaft—has been added to the machine to produce these results.
32 spindle speeds are provided, and only 15 gears used in the speed changing mechanism. No other standard
6" radial drill uses less than 18 gears to produce 24 speeds. To state this in more comprehensive form, the
“American” Triple Purpose Radial provides a greater number of spindle speeds, offers considerably more
power, is adapted to a decidedly wider range of work and employs fewer parts to accomplish these results
than any other standard 6’ radial drill.

As to convenience, a casual glance at the illustration will convince one of the convenient arrangement
of the operating members. Notice how the different levers on the head are located so the operator can
reach them quickly and easily. Notice also that two head moving hand wheels are provided, one on each side,
so the operator can use either at his pleasure. Turther notice that two levers are furnished for raising and
lowering the spindle and that only one dial is used for the 8 feeds.

To make the swinging of the arm easy a special ball bearing is interposed between the column and
sleeve at the bottom, while at the top a ball bearing is interposed to take the radial thrust of the sleeve. It
is also a matter of convenience to the operator that the column binding lever extends well to the front where
he can reach it easily without greatly changing his natural operating position.

No. 6—MATERIAL GUARANTEED

No matter how much power a machine has, no matter how simple and convenient it is, if the material
from which the various members are made is not suitable for the work imposed, nor strong enough to with-
stand the different stresses brought to bear upon it, the machine will never be a success.

It was because of the thorough realization of the importance of this feature that such unprecedented
care was given to the material selection for this new radial. Ivery gear in the machine except the large internal
gear is steel, with the exception of a few feed gears, which are manganese bronze. The pinions and clashing
gears in the speed changing mechanism, except the large internal gear, are heat treated and hardened. The
excellent material of the gears, combined with their ample dimensions, produces a combination which is
practically indestructible. All shafts in the head and gear box are made from high grade crucible steel, while
the long vertical and horizontal shafts are made from .459, carbon special ground stock. Every cylindrical
bearing in the machine is renewable, and is bushed with a high grade of phosphor bronze. Every piece of
the machine is guaranteed to be of sufficient strength to withstand the various stresses imposed upon it, and
to be free from flaws. Any defects in material or workmanship will be made good.




No. 7—LUBRICATION CENTRALIZED

Thorough lubrication is absolutely necessary on a radial drill. Experience has taught us this fact.
Because of the number of vertical bearings and the high velocity of the shafts it is even more imperative
for a radial drill to be thoroughly lubricated than most other machine tools.

Every bearing is important. If there are 25 bearings on the machine, 25

must be oiled; if the operator oils 24 and skips the 25th that bearing is going

Py to give him serious trouble. This has happened time and time again and
—, Srovze it is principally to eliminate this danger that the lubricating system of the

|‘ ‘ i new ‘“‘American’’ radial has been centralized.
T
17 i /’% Instead of squirting oil into a number of scattered oil pipes, the oil
i R r ducts are brought to centralized locations on the head and cap, into which
zZ § ’ § N the oil is introduced. This method insures an oil supply to every pipe, and
u 2 \ § incidentally to every bearing.
N § . - . . .
N § \ The construction of the bearing isa further important factor in the lubri-
) §\\ cating system. The oil is led to the annular oil chamber formed in the bronze
7 \ % bushing (see figure 2). This oil chamber contains a large supply of
Z ’kfx the lubricant, which is in turn fed to the bearing by means of a strip of felt

i e g inserted in a slot cut lengthwise in the bushing. This construction insures

a continuous and uniform supply of clean oil to the bearings, and prevents
waste from oil flooding and running out of the bearing before performing
its function.

Fig. 2. Oiling Diagram.

No. 8—COUNTERWEIGHT CONSTRUCTION
DANGER ELIMINATED

Did the spindle counterweight of your radial ever fall unexpectedly, due to the breakage of the support-
ing chain, endangering the operator and the work? This is a frequent occurrence and a dangerous one. On the
new “American”’ this danger has been eliminated. The counterweight is completely enclosed by the head
casting and is provided with a safety stop which operates automatically should the supporting chain break,
thus absolutely eliminating all possibility of danger from this source.

The movement of the head along the arm is also decidedly facilitated by the counterweight being
built close in to the spindle which brings the center of gravity close to the head supports on the arm and
gives the head a much better balance thereon.

No. 9—FEEDING MECHANISM SIMPLIFIED

This is one of the features which received the most careful consideration, and was materially improved
as a result.

Eight feeds are provided in geometrical progression, from .005 to .040 per revolution of spindle. This
mechanism is direct reading and only one dial is required for its operation, on the face of which the respective
feeds are indicated.

The feed mechanism is thoroughly protected against sudden shocks or excessive sttess by a friction
which forms the connection between the mechanism and the spindle, and acts as a slipping point. This
friction is an improved expanding band type, quickly adjustable for the desired tension. It is operated by
two levers known as the ‘“quick return levers,” which operate independently or in unison.




Another important and exclusive point is that the feed worm wheel runs in an oil bath, insuring a
minimum of wear between the worm wheel and worm.

In compactness, completeness and convenience there is no radial drill feeding mechanism at this time
its equal.

No. 10—ARM
GREATLY STRENGTHENED

Not only have the dimensions of the arm been increased, and metal bountifully added, but a substantial
rib or web has been added at the bottom, which greatly strengthens it. The bearing area of the arm girdle
upon the column sleeve is unusually great, which, combined with the fact that the improved arm binders
permit the use of a solid girdle instead of a split girdle, produces a combination unexcelled for rigidity.

No. 11—ELEVATING MECHANISM
FOOL PROOF

The arm can not be elevated until the binding levers are loosened, nor can it be elevated or lowered
beyond certain fixed points. A safety friction incorporated in the elevating gear prevents the arm from
being elevated until the binders are loose, as the slipping point is reached long before the binders’ resistance
is overcome.

This frictional construction also serves another valuable purpose. Whenever the elevating mechanism
is engaged there is a decided shock caused by the engagement of the gears, which, on other machines is trans-
mitted to the bearings, shafts, gears, etc., and acts like a powerful hammer blow on those parts. The fric-
tional construction of the ‘‘American,” however, completely eliminates this costly condition, for it totally
absorbs the shock.

The elevating mechanism is controlled by means of a lever which is inoperative until raised from its
bearings, thereby guarding against breakage thru careless handling. An automatic ‘“knock-out” is also
provided for the elevating shaft, which automatically disengages the elevating mechanism at the extreme
upward or downward positions of the arm, preventing damage from this source.

No. 12—SPEED BOX
IMPROVED
Eight Changes of Speed—Hardened Steel Gears—20 H. P. Delivered by Belt

The box is of the cone and tumbler type and has an automatic silent clutch auxiliary drive which keeps
the shafts and gears running while the speed changes are being made, consequently a great deal of the shock
caused by the engagement of the gears is eliminated. This forms a positive drive, which is used during speed
changing only and never for a working speed.

The gears of the tumbler mechanism are cut with Brown & Sharpe 20 degree cutters from a special
steel, which is later carbonized and hardened. The pointed tooth produced by the 20 degree cutters is very
important to a tumbler gear mechanism because it greatly facilitates the engagement of the gears. The
tumbler is cast steel and is locked in position to lessen the vibration.

The spring shock absorber located between the speed box and column driving gears absorbs all shocks
before they reach the gear box parts, thus greatly lessening the wear and tear on this mechanism.

As a safeguard to the operator the belt is properly guarded.




In addition to the twelve primary features already enumerated and described there are other good

points which should not be passed unmentioned.

Base

Arm
Support
An Extra

Automatic
Trip

Column

Counter-
shaft

For example, the base has been made much
heavier and the addition of stiffening ribs has
resulted in marked rigidity. An oil channel sur-
rounds the working surface, and means is pro-
vided for the application of an arm support.

The arm support is a great improvement
over those offered in the past. It is positive in
its action and contains none of the objectionable
features heretofore attributed to such attach-
ments. A slot is regularly provided in the base
to accommodate the support, in which it swingsas
the arm is moved. This support is a decided
benefit for heavy boring, as it absolutely prevents
the springing of the arm, which in the past has
been one of the chief objections to the radial drill
for boring purposes. This arm support is not
furnished regularly, but only on special orders.

A greatly improved automatic trip on the
feed deserves special mention because it has been
made a feature of real value to the operator.
It is operative up to 6” at one setting, is posi-
tive in its action and will trip accurately at the
depth to which it is set.
from zero which makes it very simple for the

All settings are made

operator to handle.

The column has also been greatly im-
proved. It is of new design, well ribbed, and
with the lower inner bearing well up toward the
center of the sleeve. The sleeve has also been
enlarged in diameter to 16” and is guided at the
top by a high grade ball bearing, while its weight
and that of the arm is absorbed by a special
ball bearing at the bottom which runs in a

hardened steel ball race.
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Fig. 3. Cross Section thru Column.
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A double friction countershaft which provides two forward speeds is regularly furnished

with the cone driven radials.

With speed-box driven machines a single friction countershaft

is supplied. The speeds of the double friction countershaft are 252 and 396 R. P. M., and of

the single speed countershaft, 385 R. P. M.




MOTOR DRIVES

We are prepared to furnish “American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration
Tig. 4. This consists of either a constant or variable speed
motor mounted on an extension to the base, power being
transmitted to the gear box by means of three steel herring-
bone gears which insure long life and a quiet drive. One
of the principal advantages afforded by this type of drive
is that in view of the large number of spindle speeds
provided through the speed box and quadruple gear
mechanism, either a direct or alternating current constant
speed motor can be successfully used. Should a greater
number of spindle speeds be required, a variable speed motor
may be used, in which case the number of spindle speeds will
be 32 times the number of speeds provided by the motor.

Direct Connected Motor Drive. There is also
quite a demand for the style of motor drive shown by illus-
tration Fig. 5. This drive consists of a variable speed
motor mounted on the base at rear end of the column and
direct connected to the driving shaft by two herringbone gears.
With this drive, the number of spindle speeds provided is four times the number of motor speeds.

Fig. 4. Constant Speed Motor Drive thru Speed Box.

The Motor Drives herein described are known as “Standard Motor Drives.” Information regarding
“special” motor drive applications will be furnished upon request.

Plain Box Table regularly furnished has a top sur-
face of 28” x 28", and also a side surface of 28” x 14”. Both
surfaces are accurately planed and are supplied with large “T”
slots. Table is mounted on an extension to the base at the
side of column, where it will not interfere with the working
surface of the base.

Universal Table. When desired by customer, we are
prepared to furnish a Universal table per illustration Fig. 6.
It consists of a swivel base on which is mounted a housing
which carries the tilting top of table. Top can be swiveled
to any angle within 90 degrees and either face can be set in
a vertical position by means of a segment and worm operated
through a pair of reduction gears. This arrangement, together
with a T-handle wrench, makes it very easy to move table
when carrying a heavy load. Top can be securely clamped to housing by two bolts, thereby relieving the
worm and segment of undue strain, since they are self-locking in them-
selves. Graduations on both segment and base show the angle at
which the top is set. The table is arranged to be located upon ex-
tension to base, but can be used on large base in the same manner
as the Plain Box Table.

Fig. 5. Variable Speed Direct Connected Motor Drive.

Regular Equipment, upon which base price is determined, in-
cludes plain box table, double friction countershaft and cone pulley
drive. Instruction book for installing and operating our machines is
regularly supplied. No wrenches are required.

At Extra Cost, we can equip this drill with speed box de-
scribed above, universal table, power tapping mechanism, positive arm
support, electric motor drive and Special Bases to suit customer’s
requirements. No. 6. Universal Table.




7 Ft. Radial Fig. No. 395.

Circular No. 395.

7 ft. Triple Purpose Radial

With Plain Arm

Greatest Distance from Spindle to Base. 6’ 6”
Range of Spindle Speeds. .. ........... 15-500
Range of Feeds. .. ................... .005-.040
Morse Taper in Spindle, No........... 6

Code Word. .................

Drills to Center of Circle outside of Column 14’
Traverse of Spindle. .................... 20"
Traverse of Head on Arm. . .............. 74"
Traverse of Arm on Column. ............. 4634"
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“AMERICAN” TRIPLE PURPOSE RADIAL

The new “American” Triple Purpose Radial marks the greatest advance in radial drill design that
the industry has ever known, because not only has the design of the general working parts been materially
improved, but, what is of much greater moment, a new function or purpose has been added to the radial
drill’s field of operation—hence its name ““Triple Purpose Radial.”

Heretofore the radial has been solely a drilling and tapping machine, now the third function is added
by the new “American”—boring.

In placing so much emphasis upon this new function we do not wish to detract in any degree from the
drilling and tapping qualities of this machine. As a matter of fact, this new radial is without question the
greatest producer of drilled and tapped holes of any radial drill built. To bear out this statement we direct
attention to the great driving power of the machine, the individual excellence of each and every part, the
collective superiority of the various features, the harmony with which they work, and their simplicity of
operation. But the point we wish to emphasize particularly is that in addition to a superior drilling and
tapping machine the “American” Triple Purpose Radial is what no other radial drill can claim to be—a
boring machine. In consequence, this machine will not only perform to the very best advantage the work

of the standard radial, but will do boring operations efficiently and economically that heretofore could not
be handled on a radial drill.

It therefore follows that by installing the new “American” Triple Purpose Radial the purchaser will
obtain a machine which will not only perform all of the work expected of an ordinary radial drill, but will
in addition handle work that no other radial can.

This result is accomplished by providing a quadruple geared head affording 4 distinct speeds, which
in turn are divided into 2 separate ranges of 2 speeds each, one for heavy tapping and boring, the other for
high speed drilling and light tapping. The boring and tapping range in conjunction with the 8 gear box
speeds comprise 16 speeds from 15 to 81 R. P. M., which are obtained through an internal gear drive on
the spindle, while the high speed drilling range consists of 16 speeds from 94 to 500 R. P. M., obtained
through an external gear drive, the internal and external gear drives being non-interfering. These 32 spindle

speeds are in geometrical progression, and cover a wider and more useful range than is provided by any other
standard radial drill.

In developing this new radial every part has been strengthened, improved, and made more service-
able and productive. There are some features, however, which are of such striking superiority that we shall
call particular attention to them by enumeration.

Power—20 H. P. delivered to speed box.
Quadruple geared head—32 speeds.

Internal gear drive.

Improved tapping attachment—runs in oil.
Simplicity and convenience.

Material.

Centralized lubrication.

Counterweight construction—danger eliminated.
Feeding mechanism—8 feeds on one dial.

10. Improved arm construction—spring greatly reduced.
11. Elevating mechanism—fool proof.

12. Speed Box—Improved.
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No. 1—POWER

It would be folly to design a radial with such great possibilities as this new “American” without en-
dowing it with ample power to realize the full benefit of its excellect design, consequently the power factor
was given the most careful and scientific study, resulting in a power input commensurate with the capa-




bilities of the other factors, and far in excess of that of other standard radial drills. For example—20
H. P. is delivered to the speed box through the belt, while a 25 H. P. motor is not in excess of our recom-
mendations for a motor drive. To transmit this power to the best advantage the number of elements in-
volved, such as gears, shafts, bearings, etc., has been reduced to a minimum, while an excellent lubricating
system has been designed, which reduces the frictional loss to a very small percentage.

No. 2—QUADRUPLE GEARED HEAD

The head of this radial is such a striking improvement over other radial drill heads that it should be
given the most careful consideration. It is of the quadruple geared type producing four speeds, which in turn
are divided into two distinct ranges; one for high speed drilling and light tapping, the other for heavy tapping
and boring. It therefore follows that this quadruple geared, or 4 speed head, in conjunction with the 8 speed
gear box gives a range of 32 spindle speeds, 8 more than any other standard radial drill will produce.

Of these 32 speeds, 16 are provided for high speed drilling and tapping (94 to 500 R. P. M.) and 16
for heavy tapping and boring (15 to 81 R. P. M.), all in geometrical progression.

The head mechanism is fully enclosed, not by a number of gear guards fitted together but inside of
one large casting or housing, which not only prevents all possibility of accident from exposed running parts,
but presents a neat and finished appearance as well.

No. 3—INTERNAL GEAR DRIVE

The advantages of this drive in connection with the external gear drive are so marked, and the principle
so new and important to Radial Drill design, that No. 3 will be devoted solely to it.

The salient édvantage offered by the double
- spindle drive (see Fig. No. 1) is the same as that
’ééﬁ’fm\s,of:&{fo’ afforded by the triple geared lathe—that is, suitable

/”"“’"’"/i = ‘7""" speeds can be obtained for both high speed work and

‘ for large work requiring slow speeds and a great deal
17 of power, without reducing the initial power input, re-
213 sorting to very small pinions, or operating the gears
at high velocities. .

The external gear drive provides spindle speeds
for work requiring a range of from 94 to 500 R. P. M.,
while the slow speeds for work requiring a range of
from 15 to 81 R. P. M., are secured through the in-
ternal gear drive, consequently the “American’ Triple
Purpose Radial, being the only one built with the
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| fif/ﬂijzwd ; double spindle drive, offers the same advantage over
! all other Radials as the triple geared lathes do over
Fig. 1. Double Spindle Drive. the double back geared lathes.

At first thought, it would seem that in supplying such a wide spindle speed range as 15 to 500 R.
P. M., excessive gear velocities would be encountered, and such would be the case were it not for the double
spindle drive. As a matter of fact, no gear on “American” Triple Purpose Radial runs faster than 1000 ft.
per minute, which is considerably lower than the maximum speed of the gears on many other standard 7 ft.
Radial Drills.




The internal gear referred to is the large gear double splined to the spindle and mounted on a ball
bearing. ¥

No. 4 - IMPROVED TAPPING ATTACHMENT
RUNS IN OIL

i

One of the very decided improvements of this new radial is found in the tapping attachment. This
entire mechanism is fully and completely enclosed and runs in oil. The gears are of large diameter,
are made of tough steel, and are bronze bushed. The friction bands are 8” in diameter and are adjusted
from the outside.

No. 5—SIMPLICITY AND CONVENIENCE

By the time the reader has progressed this far the thought will naturally have arisen in his mind—
“Has not the addition of all these new features complicated the machine?” No. Our answer is emphatic
on this point. Not one gear—not one shaft—has been added to the machine to produce these results.
32 spindle speeds are provided, and only 15 gears used in the speed changing mechanism. No other standard
7’ radial drill uses less than 18 gears to produce 24 speeds. To state this in more comprehensive form, the
“American” Triple Purpose Radial provides a greater number of spindle speeds, offers considerably more
power, is adapted to a decidedly wider range of work and employs fewer parts to accomplish these results
than any other standard 7’ radial drill.

As to convenience, a casual glance at the illustration will convince one of the convenient arrangement
of the operating members. Notice how the different levers on the head are located so the operator can
reach them quickly and easily. Notice also that two head moving hand wheels are provided, one on each side,
so the operator can use either at his pleasure. Further notice that two levers are furnished for raising and
lowering the spindle and that only one dial is used for the 8 feeds.

To make the swinging of the arm easy a special ball bearing is interposed between the column and
sleeve at the bottom, while at the top a ball bearing is interposed to take the radial thrust of the sleeve. It
is also a matter of convenience to the operator that the column binding lever extends well to the front where
he can reach it easily without greatly changing his natural operating position.

No. 6—MATERIAL GUARANTEED

No matter how much power a machine has, no matter how simple and convenient it is, if the material
from which the various members are made is not suitable for the work imposed, nor strong enough to with-
stand the different stresses brought to bear upon it, the machine will never be a success.

It was because of the thorough realization of the importance of this feature that such unprecedented
care was given to the material selection for this new radial. Every gear in the machine except the large internal
gear is steel, with the exception of a few feed gears, which are manganese bronze. The pinions and clashing
gears in the speed changing mechanism, except the large internal gear, are heat treated and hardened. The
excellent material of the gears, combined with their ample dimensions, produces a combination which is
practically indestructible. All shafts in the head and gear box are made from high grade crucible steel, while
the long vertical and horizontal shafts are made from .459%, carbon special ground stock. Every cylindrical
bearing in the machine is renewable, and is bushed with a high grade of phosphor bronze. Every piece of
the machine is guaranteed to be of sufficient strength to withstand the various stresses imposed upon it, and
to be free from flaws. Any defects in material or workmanship will be made good.




No. 7—LUBRICATION CENTRALIZED

Thorough lubrication is absolutely necessary on a radial drill. Experience has taught us this fact.
Because of the number of vertical bearings and the high velocity of the shafts it is even more imperative
for a radial drill to be thoroughly lubricated than most other machine tools.
Every bearing is important. If there are 25 bearings on the machine, 25
must be oiled; if the operator oils 24 and skips the 25th that bearing is going
to give him serious trouble. This has happened time and time again and
it is principally to eliminate this danger that the lubricating system of the
new ‘‘American” radial has been centralized.
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§ 7 Instead of squirting oil into a number of scattered oil pipes, the oil
x‘ éﬁ ducts are brought to centralized locations on the head and cap, into which
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incidentally to every bearing.
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1 § N the oil is introduced. This method insures an oil supply to every pipe, and

The construction of the bearing is afurther important factor in the lubri-
cating system. The oil is led to the annular oil chamber formed in the bronze
N bushing (see figure 2). This oil chamber contains a large supply of

Z ’7&5 the lubricant, which is in turn fed to the bearing by means of a strip of felt

PN 3L FET inserted in a slot cut lengthwise in the bushing. This construction insures

a continuous and uniform supply of clean oil to the bearings, and prevents

waste from oil flooding and running out of the bearing before performing
its function.
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Fig. 2. Oiling Diagram.

No. 8 COUNTERWEIGHT CONSTRUCTION
DANGER ELIMINATED

Did the spindle counterweight of your radial ever fall unexpectedly, due to the breakage of the support-
ing chain, endangering the operator and the work? This is a frequent occurrence and a dangerous one.  On the
new “American’ this danger has been eliminated. The counterweight is completely enclosed by the head
casting and is provided with a safety stop which operates automatically should the supporting chain break,
thus absolutely eliminating all possibility of danger from this source.

The movement of the head along the arm is also decidedly facilitated by the counterweight being
built close in to the spindle which brings the center of gravity close to the head supports on the arm and
gives the head a much better balance thereon.

No. 9—FEEDING MECHANISM SIMPLIFIED

This is one of the features which received the most careful consideration, and was materially improved
as a result.

Eight feeds are provided in geometrical progression, from .005 to .040 per revolution of spindle. This
mechanism is direct reading and only one dial is required for its operation, on the face of which the respective
feeds are indicated.

The feed mechanism is thoroughly protected against sudden shocks or excessive stress by a friction
which forms the connection between the mechanism and the spindle, and acts as a slipping point. This
friction is an improved expanding band type, quickly adjustable for the desired tension. It is operated by
two levers known as the ‘“‘quick return levers,” which operate independently or in unison.




Another important and exclusive point is that the feed worm wheel runs in an oil bath, insuring a
minimum of wear between the worm wheel and worm.

In compactness, completeness and convenience there is no radial drill feeding mechanism at this time
its equal.

No. 10—ARM
GREATLY STRENGTHENED

Not only have the dimensions of the arm been increased, and metal bountifully added, but a substantial
rib or web has been added at the bottom, which greatly strengthens it. The bearing area of the arm girdle
upon the column sleeve is unusually great, which, combined with the fact that the improved arm binders
permit the use of a solid girdle instead of a split girdle, produces a combination unexcelled for rigidity.

No. 11—ELEVATING MECHANISM
FOOL PROOF

The arm can not be elevated until the binding levers are loosened, nor can it be elevated or lowered
beyond certain fixed points. A safety friction incorporated in the elevating gear prevents the arm from
being elevated until the binders are loose, as the slipping point is reached long before the binders’ resistance
is overcome.

This frictional construction also serves another valuable purpose. Whenever the elevating mechanism
is engaged there is a decided shock caused by the engagement of the gears, which, on other machines is trans-
mitted to the bearings, shafts, gears, etc., and acts like a powerful hammer blow on those parts. The fric-
tional construction of the ‘“American,” however, completely eliminates this costly condition, for it totally
absorbs the shock.

The elevating mechanism is controlled by means of a lever which is inoperative until raised from its
bearings, thereby guarding against breakage thru careless handling. An automatic ‘“knock-out” is also,
provided for the elevating shaft, which automatically disengages the elevating mechanism at the extreme
upward or downward positions of the arm, preventing damage from this source.

No. 12—SPEED BOX
IMPROVED
Eight Changes of Speed—Hardened Steel Gears—20 H. P. Delivered by Belt

The box is of the cone and tumbler type and has an automatic silent clutch auxiliary drive which keeps
the shafts and gears running while the speed changes are being made, consequently a great deal of the shock
caused by the engagement of the gears is eliminated. This forms a positive drive, which is used during speed
changing only and never for a working speed.

The gears of the tumbler mechanism are cut with Brown & Sharpe 20 degree cutters from a special
steel, which is later carbonized and hardened. The pointed tooth produced by the 20 degree cutters is very
important to a tumbler gear mechanism because it greatly facilitates the engagement of the gears. The
tumbler is cast steel and is locked in position to lessen the vibration.

The spring shock absorber located between the speed box and column driving gears absorbs all shocks
before they reach the gear box parts, thus greatly lessening the wear and tear on this mechanism.

As a safeguard to the operator the belt is properly guarded.




In addition to the twelve primary features already enumerated and described there are other good
points which should not be passed unmentioned.

Base For example, the base has been made much
heavier and the addition of stiffening ribs has
resulted in marked rigidity. An oil channel sur-
rounds the working surface, and means is pro-
vided for the application of an arm support. > N

Arm The arm support is a great improvement
Support over those offered in the past. It is positive in
An Extra its action and contains none of the objectionable
features heretofore attributed to such attach-
ments. A slot is regularly provided in the base
to accommodate the support, in which it swingsas
the arm is moved. This support is a decided
benefit for heavy boring, as it absolutely prevents
the springing of the arm, which in the past has
been one of the chief objections to the radial drill
for boring purposes. This arm support is not

furnished regularly, but only on special orders. \
Automatic A greatly improved automatic trip on the f
Trip feed deserves special mention because it has been :

made a feature of real value to the operator.
It is operative up to 6” at one setting, is posi-
tive in its action and will trip accurately at the
depth to which it is set. All settings are made
from zero which makes it very simple for the

operator to handle.

Column The column has also been greatly im-
proved. It is of new design, well ribbed, and
with the lower inner bearing well up toward the
center of the sleeve. The sleeve has also been
enlarged in diameter to 16” and is guided at the Fig. 3. Cross Section thru Column.
top by a high grade ball bearing, while its weight
and that of the arm is absorbed by a special
ball bearing at the bottom which runs in a

hardened steel ball race.

Counter- A double friction countershaft which provides two forward speeds is reg;ularly furnished

shaft with the cone driven radials. With speed-box driven machines a single friction countershaft
is supplied. The speeds of the double friction countershaft are 252 and 396 R. P. M., and of
the single speed countershaft, 385 R. P. M.




MOTOR DRIVES

We are prepared to furnish “American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration
Tig. 4. This consists of either a constant or variable speed
motor mounted on an extension to the base, power being
transmitted to the gear box by means of three steel herring-
bone gears which insure long life and a quiet drive. One
of the principal advantages afforded by this type of drive
is that in view of the large number of spindle speeds
provided through the speed box and quadruple gear
mechanism, either a direct or alternating current constant
speed motor can be successfully used. Should a greater
number of spindle speeds be required, a variable speed motor
may be used, in which case the number of spindle speeds will
be 32 times the number of speeds provided by the motor.

Direct Connected Motor Drive. There is also
quite a demand for the style of mpotor drive shown by illus-
tration Fig. 5. This drive consists of a variable speed
motor mounted on the base at rear end of the column and
direct connected to the driving shaft by two herringbone gears.
With this drive, the number of spindle speeds provided is four times the number of motor speeds.

Fig. 4. Constant Speed Motor Drive thru Speed Box.

The Motor Drives herein described are known as “Standard Motor Drives.” Information regarding
“special” motor drive applications will be furnished upon request.

Plain Box Table regularly furnished has a top sur-
face of 28” x 28", and also a side surface of 28” x 14”. Both
surfaces are accurately planed and are supplied with large “T”
slots. Table is mounted on an extension to the base at the
side of column, where it will not interfere with the working
surface of the base.

Universal Table. When desired by customer, we are
prepared to furnish a Universal table per illustration Fig. 6.
It consists of a swivel base on which is mounted a housing
which carries the tilting top of table. Top can be swiveled
to any angle within 90 degrees and either face can be set in
a vertical position by means of a segment and worm operated
through a pair of reduction gears. This arrangement, together
with a T-handle wrench, makes it very easy to move table
when carrying a heavy load. Top can be securely clamped to housing by two bolts, thereby relieving the
worm and segment of undue strain, since they are self-locking in them-
selves. Graduations on both segment and base show the angle at
which the top is set. The table is arranged to be located upon ex-
tension to base, but can be used on large base in the same manner
as the Plain Box Table.

Fig. 5. Variable Speed Direct Connected Motor Drive.

Regular Equipment, upon which base price is determined, in-
cludes plain box table, double friction countershaft and cone pulley
drive. Instruction book for installing and operating our machines is
regularly supplied. No wrenches are required.

At Extra Cost, we can equip this drill with speed box de-
scribed above, universal table, power tapping mechanism, positive arm
support, electric motor drive and Special Bases to suit customer’s

requirements. No. 6. Universal Table.




SIMPLIFIED MOTOR DRIVE

FOR

TRIPLE PURPOSE RADIALS

SAVES POWER
REDUCES MAINTENANCE
INCREASES RANGE
BALANCES ARM

ONLY ONE MOTOR REQUIRED




HE “Simplified Motor Drive,” or variable speed motor mounted on arm, with controller operated
from head, for Radial Drills was designed to meet the constantly increasing demand for a simpler
and more efficient motor application to Radial Drills. The results it accomplishes speak for

themselves.
]

SAVES POWER. A 15 H. P. Motor with the simplified drive will do the work of a 20 H. P. on the
other types. By eliminating 4 bevel gears, 3 spur gears, and 3 long shafts from the mechanism required on other
types of standard motor drives, to transmit power from the motor to the spindle, a large percentage of
power is saved which on other drives is lost thru the friction of the many moving parts.

To give a clearer explanation of what this simplification actually means—14 or 509, of the gear
friction in the drive is eliminated, as compared with a standard motor drive, 1% or 509 of the bearing friction
is overcome, while, in addition, the torsional stresses of 3 shafts are eliminated.




It is, therefore, essentially an economical drive, and should strongly appeal to the purchaser from
that standpoint. :

REDUCES COST OF MAINTENANCE. The simplified drive reduces the maintenance cost
fully 509, over the other motor drives. Friction means wear; wear means break-downs, repairs and replace-
ments; and breakdowns, repairs and replacements cost money. Since, therefore, this new drive reduces
friction by 509, eliminates gears, shafts and bearings, it can be easily understood how the maintenance
cost of the machine is reduced at least 509.

There is another maintenance feature of the Simplified Drive which must not be overlooked, and
that is—the simplification of the oiling system. Since so many bearings are eliminated the oiling system
is naturally much simpler, and as a consequence the possibility of oiling troubles is materially reduced.

When considering the Simplified Drive from the standpoint of maintenance we must not confine
our attention solely to its effect on the Radial Drill; it is a benefit to the motor as well, inasmuch as it takes
the motor off the floor and away from the dust and dirt of the floor, consequently the wear and tear on the
motor is considerably lessened, and its life prolonged.




INCREASES RANGE AND EFFECTIVENESS. By far the most prominent advantages of the
Simplified Drive are the saving in power and the reduction in maintenance, however the increase which it
provides in the range of the machine, and the greater effectiveness secured by its use must also be considered.
Heretofore, owing to the stationary application of the motor drive to the rear of the base, the working area
at the rear of the column was greatly curtailed. Now that the motor is mounted on the arm, and is an
integral part of it, the base is cleared of the motor obstruction, and the space formerly occupied by it can
be utilized for working purposes.

Furthermore, with the Simplified Motor Drive the control for the electrical equipment is mounted
on the head of the drill, consequently the operator can without changing his position start and stop the
motor at will, and also vary his spindle speeds. This provides a very effective control, and adds greatly
to the productiveness of the machine.

BALANCES ARM. In addition to the advantages already mentioned, the Simplified Drive pro-.
vides a further benefit—that of balancing the arm. By virtue of its location on the arm the weight of the
motor tends to counteract that of the working portion of the arm and head, thus bringing the arm more
nearly into balance. This balancing of the arm or shifting of the center of gravity more closely to the
center line of the column relieves the elevating mechanism of a great deal of the stress which it is otherwise
subjected to when raising or lowering the arm. It also relieves the cramping tendency of the column sleeve,
and thus facilitates the swinging of the arm.

ONLY ONE MOTOR REQUIRED. Only onemotor and controllerare required, the same electri-
cal equipment being used both for driving the machine and elevating and lowering the arm.

Before the Simplified Drive had been developed to its present stage of efficiency, two separate and
independent electrical units were required, one for driving the machine, the other mounted on top of the
column for raising and lowering the arm. By eliminating the necessity of two electrical equipments we
have overcome the only possible objection to the Simplified Motor Drive, namely—that of excessive cost
of the electrical equipment.

It goes without saying, that the Simplified Drive can be used only where direct current is available.
owing to the impossibility of securing variable speed alternating current motors. A variable speed motor
is absolutely necessary for a Simplified Motor Drive in order to secure the requisite spindle speed range,
as the 4 mechanical speeds provided thru the head are not sufficient for handling the variety of work for
which a radial drill is designed.

For the electrical equipment we recommend a semi-enclosed, 3 to 1, approximately 400 to 1200,
direct current motor and drum type, non-reversing, variable speed controller of the smallest frame obtainable.

The advent of the Simplified Motor Drive marks another achievement in the development of the
Radial Drill of which this company is justly proud, for it offers to Radial Drill users a more efficient, a more
profitable machine.

In addition to the Simplified Motor Drive we are prepared to offer the ““American” Triple Purpose
Radial with 4-step cone or gear box for belt drive, and with constant speed motor drive thru gear box, or
direct connected variable speed motor drive mounted on the base.

For description of ‘“American’ Radials see Triple Purpose Radial Circulars.

THE AMERICAN TOOL WORKS CO.

LATHES, PLANERS, SHAPERS, RADIAL DRILLS
MAIN OFFICES AND WORKS

CINCINNATI, U. S. A.




CIRCULAR No. 365.

Full Universal Radial, Fig. No. 357F.
Full Universal Radial, Fig. No. 360A.

4 ft. and 5 ft. Triple Geared, Full Universal

4 ft.
Greatest Distance from Spindle to
Base: i cnmsseoiisnssssmass 5" 14"
Range of Spindle Speeds........ 19-314
Range of Feeds................. 006—.060
Morse Taper in Spindle, No...... 4
CodeWiord.; <, 5 5 sis s mrsoe s RAYS

4 ft.

Drills to Center of Circle outside
of Column.................. 8" 14"
Traverse of Spindle............. 16"
Traverse of Head on Arm. . ..... 2634"
Traverse of Arm on Column. .. .. 3814"

Built With Either Cone Pulley or Speed Box Drive.

The Universal Radial has heretofore proven entirely inadequate for the severe duty imposed upon the modern plain
arm radial, but its field of usefulness in machine shops is so large that a revolution in design was imperative.
time the Universal Radial has been incapable of driving to the limit high speed steel drills, principally because of lack of power
and springing of the arm. The new machine, shown above, represents a radical departure in design and the very highest de-
velopment in this type of drill, which we unhesitatingly recommend as being capable of fulfilling the most exacting requirements

in Power, Rigidity, Durability and Convenience of Operation.

Radial

Drills.

5 ft.

107 6"
18
40"
41"

Up to the present
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This Radial Drill is the result of long and careful consideration, and in its design we have incorporated the many excellent
features of our Plain Radials which have placed them absolutely beyond comparison in their facilities for High Speed Work
Production, Accuracy of Alignments and Productive Capacity.

Rigidity of the Arm is doubtless one of the most essential qualities in radial drill design. This, however, is very notice-
ably lacking in many other makes of Universal Radials, for the reason that either one or more walls of the arm section are cut
away in order to incorporate the arm shaft and other transmission elements. This weakening obviously unfits the arm for severe
duty and for resisting the combined stresses of torsion and deflection.

Reinforced Double Section Arm Construction.

Full length g1t The arm design of this new Universal Radial has
eliminated every weakness heretofore encountered.

It is made in the form of upper and lower tube sections,

Saddle This sechon 15 which are bound together in the back by a double wall
ribbed crossunse of metal, and further re-enforced by heavy transverse

ribbing. On the front wall “ways” are formed for

carrying the unusually wide and rigid saddle, which is

Full length taper NS firmly locked at any point along the arm by means of
b with end ! Tryple Gear Shaft a powerful clamping device. This in addition binds
adjustment e s, together the double arm sections and saddle into a very

compact unit, thus affording unparalleled strength for

Full /e/zyfh ) resisting all strains. Arm is clamped by two binder

L Shaff - - o levers, obviating loose wrenches, and is raised and

lowered rapidly by a double thread coarse pitch screw

hung on ball bearings, and controlled by a convenient

Tromverse sechon lever, marked ear'slindicating ?he proper direction to

y Bira Aowm throw lever for raising or lov.vermg. ’Ithls leve.r cannot

il lengh 7/6/ be opc.erated gntll shghtly ralsed from' its b(?armg, thus

guarding against accident through unintentional move-

Fig. No. 1. Section thru Universal Arm. ment while the arm is clamped to column. Arm is

rotated in a complete circle by worm engaging worm

wheel cut in the periphery of the arm flange. This movement, in connection with the swiveling head, permits drilling and

tapping at any angle radiating from the center of a sphere, and is firmly clamped as set, by four large binder bolts. Arm is
graduated in degrees on its periphery, readings being taken at a fixed pointer.

Scraped bearings

Head is of very compact design and is equipped with powerful Steel Triple Gears. It may be swiveled through a complete
circle by means of a hand wheel and worm which engages a worm wheel fixed to the head. This feature is of special value in
setting the spindle for angular drilling. The worm holds the swiveling head in any position, and eliminates all possibility of ac-
cident through the head swinging around of its own weight when the clamping bolts are loosened. The hand wheel affords
quicker motion than the use of a wrench. Graduations on head show, at a fixed pointer,
the angle as set, and three binder bolts are provided for securely clamping the head at any O PiPE
angle. Head is moved rapidly along the arm by means of multiple gearing and rack .-w — Gronze
through the same hand wheel that swivels the head, by simply engaging the clutch shown. =
A binder is supplied which permits of readily locking the head at any point along the arm. 2 7 l :

1

Saddle Shaft Construction. A feature of great merit is found in the power trans-
mitting elements between the arm shaft and the spindle. The saddle shaft, which forms
part of this connection, is offset to one side of the spindle, and is mounted in two (2) long
bearings, one of which is intregal with the saddle, and the other with the swiveling head.
Power is transmitted from the saddle shaft through mitre gears to a shaft in the front of
head, from which the spindle is driven through spur gears. This construction eliminates
the cramping, consequent loss of power and rapid wear, which is obviously unavoidable \
in other makes of universal drills where the spindle is driven directly from the arm shaft §
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through bevel gears mounted on each side of an extremely short, single saddle bearing.
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Spindle has twenty-four changes of speed, with speed box drive, or cone pulley
drive with double friction countershaft, advancing in geometrical progression, ranging from

5 5 s . . Api : ‘7"
19 to 314 R. P. M., all immediately available by means of two levers, without stopping the o Cramben Sieen
machine. The wide range of speeds obtainable, together with the enormous power and
unusual rigidity, render this drill equally efficient when using either the ordinary carbon Fig. 2. Oiling Diagram.

or high speed twist drills, and particularly fits it for a wide range of tapping requirements.
A speed plate fixed to the arm girdle shows at a glance how to obtain suitable speeds for the work being operated upon. Spin-
dle is provided with both hand and power feeds, also with quick advance and return.

Triple Gears are made of steel, are of powerful design, and provide one direct and two reduced speeds through the medium
of spur gears and positive clutches. They are operated from the front of the head saddle by a convenient lever, without stopping
the machine. Triple gears are mounted on the back of the saddle, and are fully enclosed by the rear walls of the arm, thus per-
mitting the universal arm to be rotated through a complete circle with no possibility of an overhanging mechanism interfering
with the work being machined. This is a distinct feature on this drill.

Feeding Mechanism is located on the head, and provides eight (8) distinct rates of positive geared feed, covering a care-
fully chosen range in geometrical progression from .006” to .060” per revolution of spindle. This mechanism is controlled by




two dials, on the face of which the respective feeds are plainly indicated. Any one of the feeds is instantly obtained by merely
turning the dial until the desired feed comes opposite a fixed pointer. The rate of feed being used is plainly indicated at all times,
and reference to index plates is unnecessary. The feed train is engaged and disengaged at the worm wheel through a Friction
Clutch and lever, which lever also controls the quick advance and return of the spindle. This feed friction is so designed as to
permit the machine being crowded to the limit of its capacity without unduly straining the feed works.

Depth Gauge and Automatic Trip are of greatly improved and simplified design, and will trip the spindle at any predeter-
mined depth. Readings are taken from zero on a vertical “‘scale,” similar to an ordinary machinist’s scale, making unnecessary the
reading of a circular gauge. The tripping mechanism is so arranged
that the spindle will be tripped at any point within the limit of travel
by merely setting the trip dog so that the scale reads the depth to
be drilled from zero. This trip acts automatically at the full travel
of spindle, thus preventing breakage to feed mechanism. Feed can
: { be tripped by hand at any point.

\ ‘ \ Tapping Mechanism is located in the saddle between the
| \ triple gears and the speed box, and is so situated as to afford easy
access for any necessary adjustments. The frictions are of un-
usually large diameter, and run at very high speeds, owing to the
high gear ratio, consequently will transmit power far in excess of
those used on any other similar size universal radial. Tapping
mechanism operates through nickel steel band friction clutches of
large diameter. The lever for operating this mechanism is placed
on the front of saddle, and controls the starting, stopping and
reversing of the spindle. Owing to the fact that the tapping at-
tachment is located between the speed box and triple gears, the
frictions, already very powerful, receive the benefit of the triple
gear ratio, and have comparatively light duty to perform, thus
making possible unusually heavy tapping, without undue strain.
\ Due to the great power of the frictions, they require but a slight
adjustment, and the lever operating same is consequently thrown
in and out of engagement with a very slight amount of effort.

Column is of the double tubular type providing the equiva-
lent of a double column. The column and column sleeve are both
X ; \ very rigidly constructed, being heavily ribbed on the inside. The
N column sleeve telescopes the column, and has a bearing at both top
and bottom. The sleeve is guided at the top by a high grade ball
bearing, while its weight and that of the arm is absorbed by a large
ball bearing at the bottom which runs in hardened steel ball races.

Base is of massive proportions, and has unusual depth. Is
strongly ribbed lengthwise and transversely, especially at the point
where column is bolted. It is planed with the greatest possible
accuracy, and has large T-slots with ample allowance of metal
around them.

Speed Box is of the cone and tumbler type, and provides eight
(8) changes of speed, each one of which is instantly available by
the mere shifting of the tumbler lever. All gears in box are made
of steel, and are of very coarse pitch and wide face. The cone
and tumbler gears are made from a Special Grade of Steel, car-
Fig. 3. Cross Section Thru Column. bonized and hardened by means of a special process, and are cut
with Brown & Sharpe 20 degree involute cutters, which form a
very substantial tooth, pointed at the top, and unusually wide at
the bottom. Extensive tests have proven this form of tooth to be far superior to any other for use in a tumbler gear mechanism
as it permits of the instantaneous engagement of the gears while running, without danger to the gears, and without “clashing.”
An auxiliary train of gearing between the pulley and cone shafts is also provided, which is thrown into engagement, through an
overtake clutch, by the lifting of the tumbler lever. This rotates the cone gears while changing speeds, and thus permits
changes being made without shock to the gears. Tumbler lever and gears are securely located in their various positions by
means of a latch and locking pin. A cushion coupling in the line of drive absorbs all shocks, and thus insures long life to the
driving mechanism.

]
Bronze Bearings of the very highest grade are supplied throughout the entire machine, experience having proven phos-
phor bronze to be the best material available for high speed bearings.

Lubrication. Owing to the high speeds at which the power transmitting members revolve, and also to the fact that the
majority of the bearings are of the vertical type, adequate lubrication is one of the most essential features to the successful oper-
ation of the machine. The oiling system supplied on “American” Radials is unquestionably of the highest efficiency. The oil




is introduced thru a gravity oil pipe, and is led to the annular oil chamber formed in the bronze bushings, see illustration Fig. 2.
This oil chamber contains a large supply of the lubricant, which is in turn fed to the bearing by means of a strip of felt inserted
in a slot cut lengthwise in the bushing. This construction insures a continuous and uniform supply of clean oil being fed to
the bearings, and prevents all waste from oil flooding and running out of the bearing before it has performed its function.

Steel Gears are supplied throughout the entire machine. The pinions are regularly cut from the solid bar, while the
larger gears are made from steel castings. The cone and tumbler gears in the speed box are carbonized and hardened. ~All mating
spur gears are cut from the solid with special Brown & Sharpe cutters adapted to the particular number of teeth in each gear,
and the center distances are tested for accuracy within very close limits on a special gear testing machine. Bevel gears are cut
theoretically correct on bevel gear generators, thus insuring a quiet running gear with a minimum of wear.

Countershaft. A double friction countershaft, which provides two forward speeds, is regularly furnished with cone driven
radials. With speed box driven machines a single friction countershaft is regularly supplied. Speeds of double friction counter-
shaft for the 4 ft. Radials are 277 and 311, and on the 5 ft. 275 and 314. Speed of single friction countershaft is 454 R. P. M.
for the 4 ft. and 460 for the 5 ft.

MOTOR DRIVES.

We are prepared to furnish ‘“American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration Fig. 4. This con-
sists of either a constant or variable speed motor mounted on an
extension to the base, power being transmitted to the gear box by
means of three spur gears, a rawhide intermediate gear being used
to insure a quiet drive. One of the principal advantages afforded by
this type of drive is that, in view of the large number of spindle
speeds provided through the speed box and triple gear mechanism,
either a direct or alternating current constant speed motor can be
successfully used. Should a greater number of spindle speeds be
required, a variable speed motor may be used, in which case the
number of spindle speeds will be 24 times the number of speeds
provided by the motor.

Direct Connected Motor Drive. There is also quite a de-
mand for the style of motor drive shown by illustration Fig. 5.
This drive consists of a variable speed motor mounted on the base
at rear end of the column, and direct connected to the driving
shaft by two spur gears. With this drive the number of spindle
speeds provided is three times the number of motor speeds.

The Motor Drives herein described are known as “Standard
Motor Drives.” Information regarding “special” motor drive ap-

Fig. 4. Constant Speed N.otor Drive thru Speed Box.
plications will be furnished upon request.

Plain Box Table regularly furnished with the 4 ft. Universal Radial has a top surface of 20” x 20" and a side surface of
20" x 14". On the 5 ft. Universal the plain box table has a top surface of 24” x 24” and a side surface of 24” x 16”. Both
surfaces are accurately planed and are supplied with large “T” slots.
Table is mounted on an extension to the base at the side of column,
where it will not interfere with the working surface of the base.

Universal Table. When desired by customer we are pre-
pared to furnish a Universal table per illustration Fig. 6. It con-
sists of a swivel base on which is mounted a housing which carries
the tilting top of table. Top can be swiveled to any angle within
90 degrees, and either face can be set in a vertical position by means
of a segment and worm operated through a pair of reduction gears.
This arrangement, together with a T-handle wrench, makes it
very easy to move table when carrying a heavy load. Top can
be securely clamped to
housing by two bolts,
thereby relieving the
worm and segment of
undue strain, since
they are self-locking in
themselves. Gradu-
ations on both segment and base show the angle at which the top is set. The
table is arranged to be located upon extension to base, but can be used on large
base in the same manner as the Plain Box Table.

Fig. 5. Variable Speed Direct Connected Niotor Drive.

Regular Equipment upon which base price is determined, includes plain box
table, double friction countershaft and cone pulley drive. Instruction book for in-
stalling and operating our machines is regularly supplied. No wrenches are required.

At Extra Cost we can equip this drill with speed box described above, uni-
versal table, electric motor drive and Special Bases to suit customer’s requirements. Fig. 6.

Universal Tabie.




. - : 6 ft. Full Universal Radial, Fig. No. 365.
CIRCULAR No. 270 Ui = b 7 ft. Full Universal Radial, Fig. No. 382.

6 ft. and 7 ft. Triple Geared, Full Universal Radial Drills.

6 ft. T ft. 6 ft. 7 ft.
Greatest Distance from Spindle to Drills to Center of Circle outside
Base.. . csomennnris o inas s 6" 414" 6’ 414" of Column.................. 12’ 3" 14 3"
Range of Spindle Speeds......... 19-314 19-314 Traverse of Spindle............. 20" 20"
Range of Feeds................. 006—.060 .006—.060 Traverse of Head on Arm. .. .... 514" 631"
Morse Taper in Spindle, No.... .. 5 5 Traverse of Arm on Column. . ... 514" 5114"
Code Word . sv s s msmuins ss RIDE RIOT

Built With Either Cone Pulley or Speed Box Drive.

The Universal Radial has heretofore proven entirely inadequate for the severe duty imposed upon the modern plain
arm radial, but its field of usefulness in machine shops is so large that a revolution in design was imperative. Up to the present
time the Universal Radial has been incapable of driving to the limit high speed steel drills, principally because of lack of power
and springing of the arm. The new machine, shown above, represents a radical departure in design and the very highest de-
velopment in this type of drill, which we unhesitatingly recommend as being capable of fulfilling the most exacting requirements
in Power, Rigidity, Durability and Convenience of Operation.
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This Radial Drill is the result of long and careful consideration, and in its design we have incorporated the many excellent
features of our Plain Radials which have placed them absolutely beyond comparison in their facilities for High Speed Work
Production, Accuracy of Alignments and Productive Capacity.

Rigidity of the Arm is doubtless one of the most essential qualities in radial drill design. This, however, is very notice-
ably lacking in many other makes of Universal Radials, for the reason that either one or more walls of the arm section are cut
away in order to incorporate the arm shaft and other transmission elements. This weakening obviously unfits the arm for severe
duty and for resisting the combined stresses of torsion and deflection.

Reinforced Double Section Arm Construction.

Full length 916 The arm design of this new Universal Radial has

727 eliminated every weakness heretofore encountered.

1t is made in the form of upper and lower tube sections,
ks sechon 1s which are bound together in the back by a double wall
ribbed crossunse of metal, and further re-enforced by heavy transverse

Sadde

/ s ribbing. On the front wall “ways” are formed for

‘:‘{‘,‘,‘f-'? R carrying the unusually wide and rigid saddle, which is

Full length taper firmly locked at any point along the arm by means of
b with end Trple Gear Shaff o powerful clamping device. This in addition binds
adjiusiment together the double arm sections and saddle into a very
compact unit, thus affording unparalleled strength for

Full /g//7f/] resisting all. st.rains. Arm is clamped by twp binder
scraped bearmgs levers, obviating loose wrenches, and is raised and
lowered rapidly by a doubie thread coarse pitch screw

hung on ball bearings, and controlled by a convenient

_ y lever, marked ears indicating the proper direction to

| ;Z:’;:: Seeion throw lever for raising or lowering. This lever cannot

Fult leng /67/6/ be operated until slightly raised frcm its bearing, thus

guarding against accident through unintentional move-

Fig. No.1. Section thru Universal Arm. ment while the arm is clamped to column. Arm is

rotated in a complete circle by worm engaging worm

wheel cut in the periphery of the arm flange. This movement, in connection with the swiveling head, permits drilling and

tapping at any angle radiating from the center of a sphere, and is firmly clamped as set, by four large binder bolts. Arm is
graduated in degrees on its periphery, readings being taken at a fixed pointer.

Head is of very compact design and is equipped with powerful Steel Triple Gears. It may be swiveled through a complete
circle by means of a hand wheel and worm which engages a worm wheel fixed to the head. This feature is of special value in
setting the spindle for angular drilling. The worm holds the swiveling head in any position, and eliminates all possibility of ac-
cident through the head swinging around of its own weight when the clamping bolts are loosened. The hand wheel affords
quicker motion than the use of a wrench. Graduations on head show, at a fixed pointer,
the angle as set, and three binder bolts are provided for securely clamping the head at any
angle. Head is moved rapidly along the arm by means of multiple gearing and rack — Bronze
through the same hand wheel that swivels the head, by simply engaging the clutch shown. Suss
A binder is supplied which permits of readily locking the head at any point along the arm.

Ore Pr1PE

Saddle Shaft Construction. A feature of great merit is found in the power trans-
mitting elements between the arm shaft and the spindle. The saddle shaft, which forms
part of this connection, is offset to one side of the spindle, and is mounted in two (2) long
bearings, one of which is intregal with the saddle, and the other with the swiveling head.
Power is transmitted from the saddle shaft through mitre gears to a shaft in the front of 4
head, from which the spindle is driven through spur gears. This construction eliminates g
the cramping, consequent loss of power and rapid wear, which is obviously unavoidable \ E}‘ﬁ
in other makes of universal drills where the spindle is driven directly from the arm shaft 7

~ through bevel gears mounted on each side of an extremely short, single saddle bearing. )
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Spindle has twenty-four changes of speed, with speed box drive, or cone pulley % ‘
drive with double friction countershaft, advancing in geometrical progression, ranging from oy pogs
19 to 314 R. P. M., all immediately available by means of two levers, without stopping the O CHAMEER icer
machine. The wide range of speeds obtainable, together with the enormous power and
unusual rigidity, render this drill equally efficient when using either the ordinary carbon Fig. 2. Oiling Diagram.
or high speed twist drills, and particularly fits it for a wide range of tapping requirements.

A speed plate fixed to the arm girdle shows at a glance how to obtain suitable speeds for the work being operated upon. Spin-
dle is provided with both hand and power feeds, also with quick advance and return.

Triple Gears are made of steel, are of powerful design, and provide one direct and two reduced speeds through the medium
of spur gears and positive clutches. They are operated from the front of the head saddle by a convenient lever, without stopping
the machine. Triple gears are mounted on the back of the saddle, and are fully enclosed by the rear walls of the arm, thus per-
mitting the universal arm to be rotated through a complete circle with no possibility of an overhanging mechanism interfering
with the work being machined. This is a distinct feature on this drill.

Feeding Mechanism is lo.cat‘ed on the head, and provides eight (8) distinct rates of positive geared feed, covering a care-
fully chosen range in geometrical progression from .006” to .060” per revolution of spindle. This mechanism is controlled by




two dials, on the face of which the respective feeds are plainly indicated. Any one of the feeds is instantly obtained by merely
turning the dial until the desired feed comes opposite a fixed pointer. The rate of feed being used is plainly indicated at all times,
and reference to index plates is unnecessary. The feed train is engaged and disengaged at the worm wheel through a Friction
Clutch and lever, which lever also controls the quick advance and return of the spindle. This feed friction is so designed as to
permit the machine being crowded to the limit of its capacity without unduly straining the feed works.

Depth Gauge and Automatic Trip are of greatly improved and simplified design, and will trip the spindle at any predeter-
mined depth. Readings are taken from zero on a vertical ‘‘scale,” similar to an ordinary machinist’s scale, making unnecessary the
reading of a circular gauge. The tripping mechanism is so arranged
that the spindle will be tripped at any point within the limit of travel
by merely setting the trip dog so that the scale reads the depth to
be drilled from zero. This trip acts automatically at the full travel
of spindle, thus preventing breakage to feed mechanism. Feed can
be tripped by hand at any point.

Tapping Mechanism is located in the saddle between the
triple gears and the speed box, and is so situated as to afford easy
access for any necessary adjustments. The frictions are of un-
usually large diameter, and run at very high speeds, owing to the
high gear ratio, consequently will transmit power far in excess of
those used on any other similar size universal radial. Tapping
mechanism operates through nickel steel band friction clutches of
large diameter. The lever for operating this mechanism is placed
on the front of saddle, and controls the starting, stopping and
reversing of the spindle. Owing to the fact that the tapping at-
tachment is located between the speed box ‘and triple gears, the
N / frictions, already very powerful, receive the benefit of the triple
LLJ / gear ratio, and have comparatively light duty to perform, thus
making possible unusually heavy tapping, without undue strain.
Due to the great power of the frictions, they require but a slight
adjustment, and the lever operating same is consequently thrown
in and out of engagement with a very slight amount of effort.

NN

Column is of the double tubular type providing the equiva-
lent of a double column. The column and column sleeve are both
/ very rigidly constructed, being heavily ribbed on the inside. The
7 column sleeve telescopes the column, and has a bearing at both top
\ and bottom. Two sets of high grade ball bearings are interposed
\ between the column and sleeve for taking the downward and side
/ thrust of the sleeve, thereby making the swinging of the arm ex-
ceptionally easy. The sleeve has an extension at the bottom that
fits over the column stump, to which it can be firmly clamped by
means of a powerful binding arrangement.
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Base is of massive proportions, and has unusual depth. Is
strongly ribbed lengthwise and transversely, especially at the point
where column is bolted. It is planed with the greatest possible
accuracy, and has large T-slots with ample allowance of metal
around them.

Speed Box is of the cone and tumbler type, and provides eight

(8) changes of speed, each one of which is instantly available by

the mere shifting of the tumbler lever. All gears in box are made

of steel, and are of very coarse pitch and wide face. The cone

| and tumbler gears are made from a Special Grade of Steel, car-

I bonized and hardened by means of a special process, and are cut

Fig. 3. Cross Section Thru Column. with Brown & Sharpe 20 degree involute cutters, which form a

very substantial tooth, pointed at the top, and unusually wide at

the bottom. Extensive tests have proven this form of tooth to be far superior to any other for use in a tumbler gear mechanism

as it permits of the instantaneous engagement of the gears while running, without danger to the gears, and without “clashing.”
An auxiliary train of gearing between the pulley and cone shafts is also provided, which is thrown into engagement, through an -

overtake clutch, by the lifting of the tumbler lever. This rotates the cone gears while changing speeds, and tbus permits

changes being made without shock to the gears. Tumbler lever and gears are securely located in their various positions by

means of a latch and locking pin. A cushion coupling in the line of drive absorbs all shocks, and thus insures long life to the
driving mechanism. :

)

Bronze Bearings of the very highest grade are supplied throughout the entire machine, experience having proven phos-
phor bronze to be the best material available for high speed bearings.

Lubrication. Owing to the high speeds at which the power transmitting members revolve, and also to the fact that the
majority of the bearings are of the vertical type, adequate lubrication is one of the most essential features to the successful oper-
ation of the machine. The oiling system supplied on ‘“American’ Radials is unquestionably of the highest efficiency. The oil




is introduced thru a gravity oil pipe, and isled to the annular oil chamber formed in the bronze bushings, see illustration Fig. 2.
This oil chamber contains a large supply of the lubricant, which is in turn fed to the bearing by means of a strip of felt inserted
in a slot cut lengthwise in the bushing. This construction insures a continuous and uniform supply of clean oil being fed to
the bearings, and prevents all waste from oil flooding and running out of the bearing before it has performed its function.

Steel Gears are supplied throughout the entire machine. The pinions are regularly cut from the solid bar, while the
larger gears are made from steel castings. The cone and tumbler gears in the speed box are carbonized and hardened. All mating
spur gears are cut from the solid with special Brown & Sharpe cutters adapted to the particular number of teeth in each gear,
and the center distances are tested for accuracy within very close limits on a special gear testing machine. Bevel gears are cut
theoretically correct on bevel gear generators, thus insuring a quiet running gear with a minimum of wear.

Countershaft. A double friction countershaft, which provides two forward speeds, is regularly furnished with cone driven
radials. With speed box driven machines a single friction countershaft is regularly supplied. Speeds of double friction counter-
shaft are 263 and 302 R. P. M. Speed of single friction countershaft is 440 R. P. M.

MOTOR DRIVES.

We are prepared to furnish “American” Radials with various methods of electric motor drives.

Motor Drive thru Gear Box. The most popular form of motor drive is that shown by illustration Fig. 4. This con-
sists of either a constant or variable speed motor mounted on an
extension to the base, power being transmitted to the gear box by
means of three spur gears, a rawhide intermediate gear being used
to insure a quiet drive. One of the principal advantages afforded by
this type of drive is that, in view of the large number of spindle
speeds provided through the speed box and triple gear mechanism,
either a direct or alternating current constant speed motor can be
successfully used. Should a greater number of spindle speeds be
required, a variable speed motor may be used, in which case the
number of spindle speeds will be 24 times the number of speeds
provided by the motor.

Direct Connected Motor Drive. There is also quite a de-
mand for the style of motor drive shown by illustration Fig. 5.
This drive consists of a variable speed motor mounted on the base
at rear end of the column, and direct connected to the driving
shaft by two spur gears. With this drive the number of spindle
speeds provided is three times the number of motor speeds.

The Motor Drives herein described are known as ‘“‘Standard
Motor Drives.” Information regarding ‘“‘special’”’ motor drive ap-

. . ” 0 Fig. 4. Constant Speed Motor Drive thru Speed Box.
plications will be furnished upon request.

Plain Box Table regularly furnished has a top surface of 28” x 28” and a side surface of 28” x 18”. Both surfaces are
accurately planed and are supplied with large “T"” slots. Table is
mounted on an extension to the base at the side of column, where
it will not interfere with the working surface of the base.

Universal Table. When desired by customer we are pre-
pared to furnish a Universal table per illustration Fig 6. It con-
sists of a swivel base on which is mounted a housing which carries
the tilting top of table. Top can be swiveled to any angle within
90 degrees, and either face can be set in a vertical position by means
of a segment and worm. This arrangement, together with a T-
handle wrench, makes it very easy to move table when carrying a
heavy load. Top can
be securely clamped to
housing by two bolts,
thereby relieving the
worm and segment of
undue strain, since
they are self-locking in
themselves. Gradu-
ations on beth segment and base show the angle at which the top is set. The
table is arranged to be located upon extension to base, but can be used on large
base in the same manner as the Plain Box Table.

Fig. 5. Variable Speed Direct Connected Motor Drive.

Regular Equipment upon which base price is determined, includes plain box
table, double friction countershaft and cone pulley drive. Instruction book for in-
stalling and operating our machines is regularly supplied. No wrenches are required.

At Extra Cost we can equip this drill with speed box described above, uni-
versal table, electric motor drive and Special Bases to suit customer’s requirements. Fig. 6. Universal Table.










