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INTRODUCTION

The shaper is a machine tool used principally for producing a flat or plane
surface which may be in a horizontal, a vertical, or an angular plane. In
addition, the shaper is used to machine odd and irregular shapes which would
be difficult to produce on any other machine.

Shapers are classified in several different ways, for example, the name
applied to a given design may indicate the action of the machine when in
operation, the type of driving mechanism, or other constructional features.
The type of shaper that is most commeonly used, in machine shops and tool-
rooms is sometimes known as a COLUMN SHAPER, because of the vertical
column or frame which supports the ram, work table, and driving mechanism.
Still another term used to designate the most common type shaper is the
CRANK SHAPER. The name relates to the crank-driving mechanism for the
ram.

The South Bend®shaper is a column shaper of the crank-driven type as shown
in figure 1. A single-point cutting tool attached to a rigid arm called the RAM
moves over the work with a reciprocating (alternate forward and backward)
motion. The length of the ram stroke and the number of strokes per minute
may be varied as the length of the work and its composition dictates.

The size of the shaper is designated by the maximum length of its stroke given
in inches (the South Bend is a 7" shaper). The various parts and adjustment
of the shaper are shown in figures 1, 2, 3, 4, and 5.

DESCRIPTION

THE SOUTH BEND 7" BENCH SHAPER has the built-in accuracy and versa-
tility for rapid machining on small parts. The stroke rate per minuteis higher
than on larger shapers, permitting greater production on work within itsca-
pacity. The ease of setting up work in the bench shaper, its high operating
speeds, and the low power consumption of the fractional h,p. motor, keep
costs to 2 minimum. It is capable of the most exacting work on parts within
its capacity.
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RAM has long precision ground dovetail bearings with gib adjustment which
provide rigid support for the cutting tool, even in the extreme forward po-
sition. Length of stroke is regulated by crank gear eccentric adjustment, and
rocker arm is graduated to indicate length of stroke in inches. A large hand-

wheel is provided for adjusting the position of the ram which is locked in po- ERRRLE PR
sition by a conveniently located binding lever. The crank gear has precision orter L ohd

cut teeth for quiet operation. Qil impregnated bearings are used for both the

crank gear and the countershaft. Pressure lubrication is provided by an auto-

matic pump which circulates lubricating oil from a large reservoir in the

base of the shaper to the ram dovetail, bull gear and pinion, pinion shaft
and rocker arm shaft.

TOOL HEAD swivels to any angle, and has 3-1/2" diameter mounting with :
accurately cut graduations 0 to g0° right and left, The tool slide screw has |
a clear cut graduated collar reading in thousandths of an inch, The clapper :
hox swivels on the tool slide and may be adjusted for clearance, regardless

of the tool slide angle. A tool slide lock is provided so that extreme accuracy

and flatness can be maintained.

TABLE has drilled holes and slots on top and on each side for clamping work.
A V-groove is also provided on one side of the table. The cross-feed screw
has a clear cut graduated collar reading in thousandths of an inch. The cross
rail on which table slides is substantially constructed with large widely spaced
bearing ways. Gib adjustment is provided for take up. Provision is made for
locking the vertical adjustment. For safety, the cross-feed screw is so con-
structed that the nut will run off the thread when it has traveled the maximum
distance in either direction. An adjustable front end support assures rigidity.

VISE swivels to any angle, with base graduated 9 to 90° right and left, and
can be mounted on the top or right side of the table, Vise jaw inserts are
made of heat-treated steel.

A. Clapper Box Q. Cross Feed Crank 7. Mptor Cradle Adj. Screw

B. Down-feed Handle R, Cross-rail 8. Elevating Lock Handle

C. Head 5. Base 9, Ram Stroke Adj. Wrench

D. Head Swivel Lock Serew T. Work-table Support - 19. Tool Post Wrench

E.. Ram Clamping Handle U. Support Locking Handle 12. Clapper Block

F. Ram V. Work Table 13. Feed Lock Screw

G. Switch Box W. Vise ’ 14. Feed Pawl

H. Hand Wheel X, Lamp 15. Counter-shaft

J. Drive-pulley Guard Y. Tool Post 16. Counter-shaft Pulley

X. Motor Z. Tool Holder 17. Counterbalance Adj. Screw

L. Motor Cradle 2. Motor Pulley Guard 18. Shaper Stand

M. Tension Release Lever 3. Celumn 19. 0il Pressure Regulating

N. Ecceniric 4, Cover Plate Valve Cover

0. Feed Rod 5. Gib Adjusting Screw 20. 0il Level Plug

P. Table Elevating Crank 8, Gib 21. 0il Reservoir Drain Plug
3




MOTOR required is 1/3 or 1/2 h,p, 1725 r.p.m., and is mounted on a cradle
at the back of the shaper, Power is transmitted by V-belts. A quick acting
belt tension release is provided for easy shifting of the belt {o change speeds.
All V-belts and pulleys are enclosed in substantial metal guards,

SPECIFICATIONS

RAM Length of Ram Stroke . . ....... .00 000.... 0t
Strokes per Minute, approximate ., .. ...... . .42-75-120-135
Cutting Speeds, approximate. ... ... . 3 to 114 it. per minute

TOOL Vertical TTAVEL . & v v v v v o v o m o o v o a o s v o v v oseaa 3
HEAD Tool Post ‘Takes Tool Holder Sh c e e e .. . .3/8" x 13/16"
SWIVEIS & v v v s o e e e e e e e e e e e . 3800
VISE WIGtH Of JAWS . » & v v v o s s o v v o o o oo o s v naowss. 4
Depth of JAWS. + . v v v 2 v s v v v s s s s o nnaneosseas 17
Maximum OPening . . . . - v v v ev v a v v s oo n e e .. A

TABLE Length of TOD .+ « v v v v o s v v o v v aaesoswana. 6-5/18"
Width Of TOP & v v v v v v e v e s v s s oo s e e s s n e ol eee 3
DepthoiTable.........................5-3/3“
Horizontal TTAVEL. . o v v 40 v o v e v v e v a a e s e s 8-1/20

Vertical Travel . , . . v v v v v o v v s s o v s s s s e e es B
Distance from Ram . . ... « + v o v o o v o« « « . » L/27 to 5-1/27
Power Cross Feeds (reversible). . ... ... ... .002" to ,012"
Width Of SIOES . 2 o o o v o s v o v e v e s e e e n e e 516"
Holes for Clamp Bolts . . . . . . . . v v s v o s o ... 9732

MOTOR Size Recommended . . . ... ..+40....... 1/30r1/2 h.p.

SETEING UP AND LEVELING THE SHAPER

A new shaper should be very carefully unpacked and installed so that all of
the fine accuracy that has been built into the shaper by the manufacturer
will be retained.

Do not allow a hammer or crow bar to strike the shaper while unpacking,
as this may cause serious damage. Look carefully in all packing material
for small parts, instruction material, etc. Study reference books and instrue-
tion sheets carefully before setting up the shaper.

Clean the new shaper thoroughly with cloth and kerosene. Wipe with a clean
cloth and immediately cover all unpainted surfaces with a film of good machine
oil to prevent rusting. Wipe off the old oil occasionally and do not allow dust,
chips or dirt to accumulate. Cover the shaper with plastic service cover or
canvas when not im use. Keep the finished surfaces clean and well oiled and
the shaper will retain its new appearance.

LEVELING

It is very important that the shaper be set on a solid foundation and that it is
carefully and accurately leveled, For best results the shaper should be set
on a concrete foundation, A wood floor should be braced to prevent sagging and
vibration if it 1s not substantially constructed. The shaper may be leveled
by placing shims of hardwood or metal under the lugs at the bottom of the
stand.

Use a precision level and check both from side to side and from front to
back across the work table.
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Use lag screws or bolts to secure the shaper to the floor. Check the leveling
of the shaper again after bolting it to the floor.

CUTTING TOOLS AND HOLDERS

A variety of types both in tools and tool holders can be used in the shaper.
The straight-shank tool holder holds the tool parallel with the front and rear
surfaces of the tool holder. As the tool is held parallel with these surfaces,
it is at right angles to the direction of the stroke, Thus the clearance angles
which are needed for cutting are easily determined and ground without having
to take into congideration the inclined angle of the tool. With the adjustable
head of the tool holder, the tool may be turned either to the right or the left,
still maintaining the same attack angle to the work.

The shape of the tool varies considerably with the character of the work.
To give examples of the various shapes of tools, for all purposes and at
the same time to satisfy every individual mechanic's preference for form
would be extremely difficult. There are certain principles, however, which
the beginner must follow in order to use and grind cutting tools efficiently.
The shape or form of the tool depends upon the shape of the cut, the kind
of finish required, and the kind of material to be machined. The rake, the
cutting angle, and the clearances, on the other hand, depend principally upon
the nature of the material,

In order to more fully understand the grinding of cutting toolg,study figures
7 and 8 showing the various terms to designate parts of a single-point catting
tool and the working angles used in grinding them. The following terms are
accepted standards used in connection with shaper cutting tools,

POINT -- The point is that part of the tool which is shaped to produce the
cutting edges and face.

SHANK -- The shank is that part of the tool on one end of which the point is
formed or the bit is supported. The shank in turn is Supperted in the tool
hoider of the machine.

FACE -- The face is that surface on which the chip rolls or flows as it is
cut from the work,

CUTTING EDGE -- The cutting edge is that portion of the face edge along
which the chip is separated from the work. The cutting edge usually consists
of -- the side-cutting edge, the nose radius, and the end-cutting edge.

SHAPE -- The shape of the tool is the contour of the face when viewed as
presented to the work. -

WORKING ANGLES -- The working angles are those angles between tool and
work which depend on the shape of the tool and on its position with respect
to the work,

CUTTING ANGLES -~ The cutting angle is the angle between the face of the
toel and the surface to the machined surface at the point of cutting. It equals
90Y minus the tru-rake angle.

LIP ANGLE -~ The lip angle is the included angle of the tool between the face

HEIGHT
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and the ground flank measured in a plane at right angles to the cutting edge.
When measured in a plane perpendicular to the cutting edge at the end of the
tool, it is called the end lip angle. When measured at the end of chip flow,
it is called the true lip angle,

BACK-RAKE ANGLE -- The back-rake angle is the a.ngie between the face of
a tool and a line parallel to the base of the shank,

END-RELIEF ANGLE -- The end-relief angle is the angle between the portion
of the end flank immediately below the cutting edge and a line drawn through
that cutting edge perpendicular to the base.

SIDE-RAKE ANGLE -- The side-rake angle is the angle between the face of
a tool and a line parallgi to the base.

TRUE-RAKE ANGLE -- The true-rake angle, under actual cutting conditions,
is the actual slope of the tool face toward the base from the active cutting edge
in the direction of chip flow. This angle varies with the setting of the tool
and with the feed and depth of cut.

RIGHT-CUT TOOL -~ A right-cut single-point tool when viewed from the
face, has the cutting edge on the right side (figure 10).

LEFT-CUT TOOL -- A left-cut tool has the cutting edge on the left when
looking at the face (figure 9).

A bent tool has the point bent to the right or left to make its operation more
convenient, see figures 11 and 12.

SHAPE OR FORM

The shape of the tool may be curved, flat, or its sides may converge to a
sharp point. The shape or form of the tool will depend upon the surface
being machined. For example, 2 tool with a curved form could not be used
to produce a rectangular slot or a sharp corner. Neither would a tool with
a sharp corner be recommended for a curved surface or for roughing a flat
surface, See figures 15 through 20.

There is usually a difference between the roughing and the finishing tool.
In addition, a tool may be offset, or bent to the right or to the left, and
may feed either in a right-hand or left-hand direction, see figures 9 through
14.

A tool with a rounded nose may be used to rough out both steel and cast-iron
surfaces, and with slight modification may be used to produce a finish cut.
A shear-cut tool is usually preferred for finishing steel figure 14; whereas,
a tool with a flat end shaped as shown in figure 13 is extenswely used to
finish cast-iron.

ACCURATE MEASUREMENTS

Careful and accurate measurements are essential to good machine work. The
ability to take accurate measurements can only be acquired by practice and
experience. All measurements should be made with an accurately graduated
steel scale or a micrometer. Never use a cheap steel scale, or a wood
ruler, as they are likely to be inaccurate and cause spoiled work.

®

END
CUTTING
EDGE
ANGLE

LEFT-CUT TOOL

LEFT BENT

RIGHT-CUT TOOL

RIGHT BENT

CAST IRON FINISHING

SHEAR-CUT TOOL




|SMEAR TOOL FOR STEEL

SQUARE CORNER T00L L

CAST IROM

_ ACUTE CORNERT

BACK
RAKE FOR

]

SLOT=CUTTING

10

SLOT

An experienced mechanic can take measurements with a steel scale and
calipers to a surprising degree of accuracy. This is accomplished by develop-
ing a sensative "caliper feel”, and by carefully setting the calipers so that they
"'gplit the line™ graduated on the scale.

FMOUNTING THE WORK

The table has been designed so that work can be set up in the shaper with
comparative ease. The table has three slots in the top parallel with the ram.
The left side of the table also has three slots which are parallel with the
ram. The right side of the table has two square slots and one V-slot which
are vertical or at right angles to the ram. The V-slot is for mounting round
work vertically against the side of the table. All of the square slots are
drilled for clamping purposes. All of the slots are generally used when the
size or shape of the work prohibits the use of the vise. A hole is provided
in the top and in the right side of the table for mounting the vise. The vise
is fastened to the table by means of a stud bolt. The vise is provided with
& swivel base which is graduated for exact angular setting to either the right
or left. A key way in the base of the vise when used in conjunction with a
key and the slot in the table makes it possible tc lock and clamp the vise
in an exact 90° position (see figure 21).

To hold reasonably square or rectangular work in the vise presents very few
problems. There are several methods which when followed will assure the
operator of obtaining a reasonably accurate job of machining. One method
is shown in the following figures. Open the vise jaws to the approximate
width of the work and lay a small strip of paper in each corner between the
jaws as shown in figure 22. Place the work carefully in position (figure 23)
and tighten the jaws snugly onto the work. Now, test each corner by checking
to see if the four strips of paper are held tightly under the work (figure 24).
If one corner is high, tap sharply with a soft metal mallet as shown in figure
25, at the same time, tighten the jaws of the vise securely on the work., This
will insure that the work is seated firmly in the vise. If the machining should
be begun and the work shifts because of faulty clamping an iraccurately
machined surface will resuit,

s
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I one side of the work to be clamped in the vise is tapered or otherwise too
rough for the jaw of the vise to hold securely, one method is to place the
good or flat side against the fixed side of the vise and use a length. of drill
rod against the rough or inaccurate surface of the work as shown in figure 26,

There are various other devices, parallels, hold downs, T-bolts, etec. which
are used in ciamping work in the shaper both with and without the use of the
vise. BSeveral of these devices and fixtures for mounting, clamping, and hold
down, are shown in figure 27.

*i ADJUSTING THE SHAPER

b

k Some adjustments must be made to the shaper before it is ready for operation.
& Some of these adjustments will be described here while others will be brought

up as it becomes necessary in the operation procedure.

One of the first adjustments is to check the adjustment of the gib along the
ways of the ram. Check this adjustment as shown in figure 28. There should
be no side play in the ram, yet it shouid slide freely back and forth in the
ways. I too much play is evident, adjust as follows; loosen the lock nuts
on the gib screws (figure 29) and then tighten by turning in the hexagon
socket head gib screws starting with the ends first and working in to the
middle. Turn the screws up until they are snug; do not use pressure.

;Retiighten the lock nuts and again check the ram. Make sure that it travels
reely.

L TS
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OPERATION

Certain rules are essential in setting up a job in the shaper. Whenever
practical, move the cross rail up on the column so that the surface to be
machined is about two inches below the ram. With the tool held as short
as is practical, and the head centered in front of the ram, you will aveid
excessive overhang and thus avoid undue stresses on all parts of the head,
tool post, and tool holder. The tool holder should be held as close to the
vertical as possible whenever the cut permits. I it becomes necessary to
turn the tool holder to one side or the other the angle should therefore be
as small as possible.

The shaper tool is held in a tool holder, which in turn, is clamped in the
tool post. The tool post is inserted in the clapper block as shown in figure
30 and 31. The clapper block fits snugly against the sides and the back of
the clapper box and is held in place with a hinge pin. Thus the clapper
block will not move perceptibly during the cutting stroke, but will lift readily
on the return stroke. This prevents the cutting edge of the tool from being
broken on the return stroke. The clapper box is attached to the tool-head which
in turn is fastened to the front of the ram. The tool head iravels vertically
on dovetailed ways and the entire unit may be swiveled 360° for cutting at
any angle. The vertical travel of the head may be locked at any point by
means of a knurled screw (A fig. 30). The swiveling of the head is regulated
with a graduated scale and is locked in any position by means of the square
head lock-screw (B fig. 30).

The position of the stroke is regulated and locked by means of the ram
clamping ‘handle (figure 1), The length of the stroke, which will be described
later is adjusted by removing the cover plate on the side of the column shown
in figure 2. :

TOOL

]
| IR
i FIRST
—-:I' '''''' - CuT
(L FINISHING FINISHING
cuT CcuT
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CORRECT POSITION
OF RAM STROKE

CORRECT LENGTH

OF RAM STROKE
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VISE

The table travels horizontally on a cross rail (R, figure 1) and vertically on
dovetailed ways on the front of the column (3, figure 2). The vertical
travel of the table is regulated with the ball crank (P, figure 1) and is
locked in any given position with the lock handle (8, figure 4). The hori-
zontal travel of the table may be operated by hand with the ball crank
(Q, figure 1) or automatically by means of the feed rod (O, figure 1}). The
automatic feed may be engaged or disengaged by means of the pawl (14,
figure 3). The arrow on top of the pawl indicates the direction the table
will travel automatically when the pawl is engaged.

The table support (T, figure 1} is always lowered against the machined surface
on .the base and locked in position with the locking handle (figure 32). The
flexible stem of the work lamp is fastened to the fable support and the lamp
cord is plugged into the receptacle on the bottom of the switch box (figure 1).
The switch box contains an on and off push button switch for operating the
shaper and a toggle switch for operating the work lamp.

The clapper box should be tilted by releasing the lock screw as shown in
figure 33 and moved in such a way that on the return stroke of the ram the
clapper block lifts up and away from the work being cut.

The hand-wheel (H, figure 1} is used for checking and adjusting stroke position,
and should always be used to operate the ram for cone complete stroke before
turning on the power, thus, avoiding any mis-adjustment which ma.y resuit in
ram ways striking the v1se work, ete.

17
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ROUGHING AND FINISHING CUTS

The motor is mounted on a pivoted cradle (L, figure 1) and power is trans-
mitted to a shaft and from there to the drive mechanism. Belt {ension is
adjusted by turning the cam in or out as shown in figure 1-A. The belt
tension is released for changing the belt on the four step pulleys by lifting
the lever (M, figure 1 and figure 34}.

The entire shaper may be mounted on a three drawer steel cabinet. The top
surface of the cabinet forms a tray or built-in chip pan. The drawers are
provided with locks for storage of work, tools, and accessories. The cabinet
should be bolted to the floor for elimination of vibration and excessive noise.
The first step after the work is mounted is to adjust the length of the stroke.
The length of the stroke is regulated by the width of the work to be machined
plus 1/4 inch at the end of the stroke and 1/2 inch at the beginning of the
stroke. (See figure 37.) The 1/4 inch which the cutter travels over the end
of the stroke allows ample chip clearance. The 1/2 inch at the beginning of
the stroke allows the clapper block te drop back into its normal position for
the beginning of the next cutting stroke. The first step in adjusting the length
of the stroke is to turn the hand-wheel until the two arrows line up as shown
in figure 35. Next, remove the cover plate from the left side of the column
and loosen the square head locking screw (figure 36). The graduated scale is
marked off in inches. Move the sliding block, set the marker at the correct
length and retighten the screw. Replace cover plate.
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The stroke is now adjusted to the correect length -- it may not however be
regulated to the correct position. The ram must be located so that the stroke
covers the work, see figure 37, To do this, loosen the ram clamp handle in
the upper slotted part of the ram., This will allow the ram to move to the
desired position, To locate this position, turn the shaper with the hand wheel
until the crank is at its extreme forward position, Now, loosen the ram clamp
handle and set the ram so that the tool clears the work by 1/4 inch., When
this correct position of the ram has been reached, tighten the ram clamp
handle.

The work is now mounted in the vise, The stroke has been adjusted for both
length and position. You are now ready to set the horizontal travel for auto-
matic feed.

Generally speaking a coarse feed is used for roughing cuts, while a fine
feed is used for finishing, Set the eccentric (see figure 35) for a feed of
approximately ,004 by releasing the locking screw, moving the feed rod with
its graduated scale to the correect position and retightening the screw. Now,
with the eccentric slot, in a vertical position, loosen the set screw releasing
the lower end of the feed rod, and line up the feed pawl casting holding the
horizontal feed pawl and gear, turn it into position so that it is vertical and
parallel to the slot in the feed crank. Retighten the set screw locking the
feed rod in position {see figure 38).

The scale on the eccentric is graduated in both directions from ‘the center.
This is necessary so that the horizontal travel can be regulated on the back
stroke whether the table is traveling from left to right, or from right to left.
The automatic feed must be set in this eccentric so that the ball crank
advances while the ram is in its backward stroke., When it is correctly
adjusted, the pawl lifts on the spring while the ram is in its forward or
cutting stroke -- engages the teeth and advances the ball crank when the ram
is in its backward stroke. If this is incorrectly adjusted the table would
be moving sideways as the tool is advancing in its cutting stroke. When
changing from a left cut to a right cut the feed must be changed to the opposite
side of dead-center in the slot of the eccentric,

19




The arrow engraved in the top of the pawl indicates the direction which the
work table will automatically travel when the automatic feed is engaged. When
the pawl is lifted and turned so that the arrow points toward the hand wheel
the table may be moved back and forth on the cross rail by means of the
ball crank, Assuming that you have a left cut tool in the tool holder crank
the work over on the cross rail until the work is on the lefl side of the
cutter, Move the cutting head down to the surface of the work and lock into
position with the knurled lock screw on the side of the head, The table
support should be lowered and locked in contact with the machined surface on
the base casting, figure 32. This surface should have a light coat of machine
oil and should always be kept clear of metal chips. With the cutting tool
slightly to the right side at the beginning of the work turn the cutter head
down to the amount of feed desired using the graduated dial beneath the ball
crank to obtain the coxrect depth.

20

Lift and turn the pawl so that the arrow points in the direction of the proposed
feed, in this case from left to right, Turn the hand wheel making a complete
stroke, forward and back, to make sure that everything is clear and in order
that the ram does not strike the work. You are now ready to start the
machine and make the first surface cut on the work,

If it becomes necessary at any time during the surfacing or machining of the
work to stop the machine while it is still cutting, first lift the pawl disengaging
the automatic feed (see figure 39) before stopping the machine, This will
avoid stopping the ram in the middle of a cutting stroke which could damage
the cutting edge of the tool.

THE ROUGHING CUT

A roughing cut is one made primarily to prepare the surface of the work for a
final or finishing cut, The appearance of the surface is of minor importance.
Roughing cuts may consist merely of taking one or more cuts in order to
remove irregularities on castings leaving the surface fairly straight and level,
or preparing it for a finishing cut. Roughing cuts may consist of several
heavy cuts when excess metal is to be removed from the surface,

The edge at the end of the cut, especially on cast materials, is likely to break
off leaving the edge ragged. This condition can be avoided by beveling the
edge, using a file as shown in figure 40. Shaper must not be in operation
when this is done.

THE FINISH CUT

The finishing cut is one made for the purpose of machining the work to size
and at the same time giving it a good smooth surface.

The amount of material which must be removed in a finishing cut is depen-
dent upon the surface left by the last roughing cut, Ordinarily between ten
and fifteen thousandths is left for removal with the finishing cut,

THE VERTICAL CUT

Vertical cuts are used for squaring the ends of long cuts, for squaring
shoulders, and for cutting slots in keyways ete,, (see figure 31-A).

There are two ways in which a vertical cut may be shaped. First, and
most frequent, the tool is fed to the work in a downward direction by means
of the down feed screw, In the second method, the work is fed to the tool,
by means of the table elevating screw, (see figure 42), When using this
second method be sure that the work is not elevated too far so that it is
struck by the ram,

THE BEVEL CUT

The most common method of producing an angular or bevel cut is to swivel
the tool head and produce the bevel by feeding in an angular direction with
the down feed crank,

The tool head is swiveled by releasing the lock screw ({igure 43) and turning
the head to the desired angle using the graduated dial as shown. Retighten
the lock screw. The tool is then fed by turning the feed handle as shown in
figure 44.

21




OTHER CUTS

Besides horizohtal, vertical, and angular cuts, the shaper is oiten used for
a variety of slotting, serrating, and si_mple form cutting.

A slot may be cut to any width; the sides of the slot may be straight or
sloping. A tool may be ground to the exact width of the slot and then used
to cut the slot in one operation. If the slot is wider than the tool, the {ool
can be set down to cut one side of the slot first. When this side is cut,
the tool can be raised, the work moved over the correct distance, and the
tool fed down to complete the second side of the slot. Another method iz
to make a roughing cut leaving excess stock at both sides and bottom. A
finishing cut is then made as shown in figure 31A.

Serrating is the process of cutting a series of egually spaced grooves upon
the surface of a job, Serrating may consist of two sets of grooves which
cross each other and leave small regularly shaped areas between cuts.
Figures 45 and 46 illustrate a serrating job. The work was mounted with
a parallel block underneath for support and to raise the surface of the work
above the jaws of the vise. The vise was first swivelled 30° to the right
and clamped in place, (see figure 47). The slots were equally spaced by
means of the graduated dial on the cross feed handle. The depth was regulated
by the graduated dial on the down feed handle. The vise was then swivelled
30° to the left and the second series of grooves were cut. This resulted in
a series of diamond shaped areas with 60° sides.

Contour or form cutting, indicates a curved surface or outline. Often the
form of the contour is laid out on the end of the work, An example of contour
cutting is shown in figure 48, The steps used in cutting the contour pictured
are shown in figure 49.

The first step is to make a series of horizontal cuts using the automatic feed
and removing excess metal as shown in figure 50. A left hand cuifing tool
was used to remove the metal on the right side of the work. A right-cut tool
was used to remove the excess metal at the left side of the work as shown in
figure 51.

A V-shaped cutting tool with a round nose was then clamped in the tool holder
and a roughing cut made as follows; the table was moved in order to start the
roughing cut at the right end of the work. The automatic feed was set so
that the horizental travel was relatively slow (approximately .002 per stiroke).
The belt was moved to the pulley step giving the lowest stroke speed. With
the horizontal travel regulated automatically the operator now follows the
contour of the work by gradually feeding the vertical feed crank up and down
as the work travels across under the cutting tool. With a little practice and
the machine slowed down the operator will find this process not as difficult as
it first appears (figures 52 and 53).

After one or two light roughing cuts the cutting should have progressed to a
fairly accurate line so that a finishing cut is now possible, If the curve of the
final contour is fairly slow, the finishing tool may be ground to a more blunt
curve allowing a more gradual slope to the finishing strokes.

' SPECIAL CLAMPING JOBS

A hole is provided in the side of the work table for the vise stud so that the
vise may be secured in the position shown in figure 54. Odd shaped castings
or special setups may thus be made positioning the work under the cutter head

* where excessive over-hang might otherwise have been found objectionable.

Round work may be mounted vertically making use of the V-slot in the side
of the work table, clamping plates, and bolts. The work is thus held securely

. for end machining operations (see figure 59).

. ACCESSORIES

Various other accessories, jigs, and special fixtures are used for clamping
specialized work to the work table of the shaper for machining operations.

_' Accurately machined V-blocks may be used to hold round stock securely

in position for machining to various shapes, bevels, etc. (See figure 56.)

The rotary table with its T-slots for clamping is efficient and accurate for .
tachining serrations, grooves, and hundreds of other beveling and machining

. operations at various angles from the standard stroke direction (figure 57).

’fhe indexing head as shown in figure 58 is extremely efficient and practical
for a wide variety of specialized shaper operations. .

) _’i‘he extension shaper tool holder shown in figure 59 is a rigid tool for internal

work. It is well adapted for internal die work, internal keyways, or for
any work on the shaper in which extra clearance is needed. You will notice

"‘that the head is adjusted so that the rear of the extension goes into the opening
“at the top of the colummn on the return stroke of the ram. Adjust the head

carefully and check with the hand wheel before turning on the power.
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LUBRICATION OF SHAPER

Automatic lubrication of the bull gear, ram, rocker arm shoe and other im-
portant bearings is provided by an automatic pump which circulates oil through
tubes leading from the oil reservoir in the base of the shaper to the various
bearings. Oil holes are provided for manual lubrication of other bearings.
Before operating the shaper, always make sure the oil reservoir is filled to
the level indicated and the pump is circulating the oil properly.

OIL RESERYOIR

To fill the oil reservoir, remove cover plate "E", figure 60, and oil level
plug "F". Pour oil in until it starts to run out of oil level hole. About one
quart will be required. Use medium weight machine oil Saybolt Universal
viscosity approximately 200 seconds at 100°F. Do not use automobile en-
gine o0il or other oil which may contain a detergent. When o0il in reservoir
becomes dirty, remove drain plug "G", figure 61, drain and flush thoroughly,
replace drain plug and fill reservoir with fresh oil.

OIL PUMP

The oil pump is properly adjusted at the factory and no readjustment should
be made as long as it functions properly. However, if flow of oil is exces-
sive or insufficient, adjust as follows:

Fill reservoir with correct grade of fresh oil.

Set shaper for maximum stroke at slowest speed.

Let shaper run idle for 30 minutes.

Recheck flow of oil and if necessary regulate with flow ad-
justing valves directly opposite opening "H' in shaper col-
umn. Use a screw driver to turn valves. Valves are in
maximum open position when screw driver slot is vertical.

W0 DD

MANUAL LUBRICATION

All shafts, flat bearing surfaces, feed screws and other bearings not lubri-
cated automatically should be oiled manually at regular intervals as indicated
in chart below. Same oil as specified for the oil reservoir may be used.

LUBRICATION CHART

KEY i DESCRIPTION PERIOD
A ‘Ways, shafts, feed serews, machined surfaces. Daily or before each period of use.
B Countershaft and Belt Tension Release Cam. Once each week,
c Motor Follow motor manufacturer's instructions.
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