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SHAPER AND SLOTTER WORK

- Serial 2222 - Edition 1

SHAPERS

CONSTRUCTION AND OPERATION

INTRODUCTION

1. Comparison With Planer.—The shaper is a form of
planing machine, best suited for small work or small surfaces

on larger work, for which a short stroke of the cutting tool
“isnecessary. ‘The planer is better suited for large work requir-
" ing great accuracy; the shaper has a quicker action and a
* shorter stroke than a planer, and work of a fair degree of

accuracy can be done with more rapidity than on a planer.

,ftThe work on a shaper is held still during the cutting stroke;
= the feed is obtained by a slight sidewise motion of the table
~“-under the tool, and the tool is pushed or pulled across the
' !;f‘{ work. The shaper is used to produce flat, angular, circular

or irregular shapes.

2. Classes of Shapers.—The two main classes of shapers
are column shapers and traveling-head shapers, the latter being
also known as traverse shapers. The difference between the
two lies in the shape of the bed and in the way the feed is

: »thained. In the column shaper, the work is fed sidewise
~under the tool, and in the traveling-head shaper the head is

fed sidewise across the work. In addition to these classes
1‘lere are various special shapers that are used for special
kinds of work. Column shapers may be classed as push-cut
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2 SHAPER AND SLOTTER WORK

and draw-cut. The push-cut shaper makes its cut while the
tool moves outwards from the column, the draw-cut shaper
makes its cut while the tool is being pulled toward the column,
and this type can handle longer work than the push-cut type
because the force of the pull-cut has less tendency to spring
the ram. Column shapers may be subdivided further into
crank-dviven shapers and geared shapers, depending on the way
of driving the ram, which is the part that carries the cutting
tool. All shapers are rated according to the longest stroke
that can be made by the ram. A machine whose ram will

move 24 inches is rated as a 24-inch shaper.

CRANK-DRIVEN SHAPER

3. General Arrangement of Parts.— A crank-driven shaper
is shown in Fig. 1. The box column g contains the driving
mechanism and on the top carries the guides in which slides
the ram b, which has a to-and-fro motion. At the front end
of the ram is carried the head, which is made up of parts ¢,
d, e, and f. The head may be swung about a graduated
swivel base to any desired angle with the top of the table g
by which the work is supported. The slide ¢ may be moved
up and down by turning the screw d, while the clapper box ¢
is fastened to the slide and can be moved to either side, inde-
pendently of the swivel. The tool post f holds the cutting
tools. The table g on which the work is supported is fastened
to the saddle % that is gibbed to the cross-rail 4 and may be
moved along the rail either by hand or by automatic feed.

4. The cross-rail 4, Fig. 1, is carried by the vertical slides 7
on which it may be lowered or raised, to accommodate work
of different heights, by the elevating screw £ that may be
turned by the handle . The table is provided with T slots
and holes so that the work may be clamped to it or held in
a vise m fastened to the table. An adjustable support # is
added to stiffen and steady the table and keep it from spring-
ing. The amount of table feed for each cutting stroke of the
ram is governed by the arm o which is adjusted by the screw p.

The position of the arm o on the g

amount of feed of the table.

toit b
the dri

y the screw # which is given an
Ving mechanism inside the frame
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fro motion, imparteq
oscillating Mmotion by
- The motion of the
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moving along the graduated scale w indicating the length
of stroke in inches. The position of the ram with respect to
the work is adjusted by turning the shaft x with the handle #
still loosened. After the length of the stroke and the position
of the ram have been adjusted, the handle « is tightened before
starting the machine. By shifting the belt to the different
steps of the cone pulley y, the shaper may be driven at dif-
ferent speeds. The back gears, which increase the size of the
cut by decreasing the speed of the machine, are thrown into
action by the handle z. A tool shelf is provided at the side
of the column a as shown.

6. Driving Mechanism.—A longitudinal section and a N
cross-section of one make of crank-driven shaper are shown in
Fig. 2 (a) and (b), respectively. Theram ais moved back and
forth by an arm b that is pivoted on a short shaft ¢ at its lower
end and is forked at the top to fit over pins d fastened in the
sides of the block e. There is a long slot in the center of the
arm b in which fits a block f that is carried byacrankping.
The crankpin is held in a groove in the face of a large gear &
and may be moved outwards or inwards along this groove by
the screw ¢, which is operated through bevel gearing and spur
gearing by a handle attached to the shaft 7 outside the column.
When the crankpin is moved outwards, the block f is moved
nearer the upper end of the slot in the arm b. As the large
gear k turns, driven by the pinion k from the cone-pulley shaft,
the crankpin g goes around with it, and the arm & is swung to
and fro, the block f sliding in the slot.
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7. Stroke of Ram.-—Moving the block f, Fig. 2, toward
the center of the gear & decreases the swing of the arm b and
therefore decreases the length of the stroke of the ram a;
whereas moving the block in the opposite direction lengthens
the stroke of the ram. After the length of the stroke has
been adjusted in this way to suit the work, the position of the
tool must be located. To do this, the handle [ is turned so as
to unclamp the block e and the hand wheel m is turned, thus
rotating the screw » that fits in the block e. The ram is thus
moved either backwards or forwards until the tool is brought
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to the correct position, after which the handle [ is tightened
again.

8. Gearing of Crank-Driven Shaper.—The gearing of
the crank-driven shaper is clearly shown in Fig. 2 (a) and Fig. 3.
The large gear h meshes with the pinion k that is keyed to the
short shaft 0. On this same shaft, at opposite ends, are keyed
the two gears p and q. The shaft  on which the cone pulley
is fastened carries a quill, or sleeve, on which are a gear s and
a pinion ¢, and the quill is splined so that while it must turn
when the shaft # turns, it may be moved along the shaft in
either direction. This movement is made by swinging the
lever #, which has a short arm carrying a block v that fits a
groove w in the quill. When the gear s is moved so as to
mesh with the gear p, the power is transmitted from the shaft r
through the gears s, p, &, and &
As the gears s and p are of the
same size and have the same num-
ber of tecth, the shaft o rotates with
the same speed as the shaft r and
the shaper is driven at a rapid
speed, this being the usual method
of driving. If a heavy cut is to be
taken, the quill is moved so as to
bring the pinion ¢ in mesh with the
gear g and the motion then obtained
is transmitted from the shaft »
through the gears ¢, ¢, &, and &.
The shaper is then driven slowly, but powerfully, through the
back gearing. When the quill is central, as shown, the ram
cannot be moved by turning the cone pulley. The bolts %
praevent the sides of the slot from springing apart when heavy
cuts are being taken.

9. Lever Quick-Return Motion.—The construction of
the crank-driven shaper is such that the return stroke of the
ram is made much more quickly than the cutting stroke. This
action may be explained by use of the diagram shown in Fig. 4,
in which the arm a is shown in its farthest forward position by

SHAPER AND SLOTTER WORK 7

ﬁﬁes and in its farthest backward position by dotted lines,

During one full turn of the driving gear b the pin ¢ movegto

he position d and back again, and the crankpin in the block f
es through the circle eghie at a constant speed. When
be arm @ is in its farthest forward position, its center line
X tangent to the crankpin circle, as shown at ¢, and when the
. is in its farthest backward position d, the center line is

gent to the crankpin circle at . While the crankpin e
es through the shorter part ¢ gh of the circle, the ram
€s on its return stroke from ¢ to d, and while the crankpin
es through the larger part % 7 ¢ of the circle the ram moves
: d to ¢ on its cutting stroke. As the part e gk of the
le is much shorter than the part ke, the time required
the return stroke is much less than that for the cutting
ke; that is, the ram moves faster on the return stroke than

8 the cutting stroke.
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GEARED SHAPER

10. Driving of Geared Shaper.—The geared shaper, one
form of which is shown in Fig. 5, has no slotted arm, but
instead has a rack a fixed to the under su?face of the ram.
This rack meshes with a driving gear t.hat 18 tul:ned by spuz
gearing connected with the shaft carrying the tight fpuuei’h
and the loose pulleys ¢ and d. There are two belts from the

F1c. 5

countershaft to this shaper. The driving belt, when‘on th.e
pulley b, drives the ram on its cutting stroke, and during this
time the reversing belt is on the loose pulley ¢. At the end
of the cutting stroke the belts are shifted by the arms ¢ and f,
which are operated by tappets g and & fastened to the ram.
The driving belt is then moved to the loose pulley d and the
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reversing belt to the tight pulley 5. As the reversing belt ig
crossed, and runs in the opposite direction from that of the
driving belt, the ram is reversed and given its return stroke,
at the end of which the belts are again shifted. This reversal
is like that of a planer.

The machine may be stopped by manipulating the lever ¢
which causes the arms ¢ and f to be shifted in such a way as
to place the driving and reversing belts on the loose pulleys
¢cand d. A movement of the lever 7 in the opposite direction
sets the ram in motion again.

11. Stroke and Quick Return of Geared Shaper.—The
length of the stroke of the geared shaper shown in Fig. 5 is
. increased by increasing the distance between the tappets g
- and k that move the belt-shifting levers, so that the ram travels
.. farther before it is reversed. The position of the stroke with
;- respect to the work is determined by moving the tappets along
¢ the ram to such positions as to cause reversal of the ram at the
- desired points. As the pulley b is driven by both the driving
“belt and the reversing belt, the quick-return motion of the ram
_is obtained by having the reversing belt move much faster
 than the driving belt, which is done by making its countershaft
‘pulley larger than that for the driving belt. The pulley b is
< then driven faster by the reversing belt, insuring a more rapid
turn stroke than cutting stroke.

TRAVELING-HEAD SHAPER

12. Construction and Driving.—A traveling-head shaper,
one form of which is shown in Fig. 6, consists of a heavy

. box bed a to the front face of which are attached the adjust-
‘able slides b that carry the tables ¢. Sometimes there is
only one slide carrying a single table. On the top of the bed
Isthe ram d, which is carried by a saddle ¢ that may be moved
fe whole length of the bed. A belt drives the cone pulley f

d thus gives motion to a shaft that runs along the bed at
back. To this shaft is splined a pinion that meshes with
large gear g A connecting-rod % is attached to the ram
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and to a pin 7 clamped in the slotted bar § attacl:led to thle{: suice1
of the gear g.  As the gear turns, the ram is driven ba}c 31.5111
forth. The stroke of the ram is increased by rr}ox;m% 3
pin ¢ toward the outer end of the slot. The x.;vork is fas eni
to one or both tables, and the tool is fed across it by r'no;rlmi the
saddle along the bed, which may be done automatically by a
‘feed-screw driven by the gear k. .

13. Whitworth Quick-Return Motion.—The traveling-

i i ick-return motion,
head shaper, Fig. 6, has a Whitworth quic ; :
which is shown in detail in Fig. 7. The like parts shown in

both illustrations have the same reference letters. The cone
pulley f has a pinion / on its shaft s that drives the large gear g
mounted on the saddle ¢ carrying the ram d. The gear g
turns on a large pin #, and at a uniform speed in the direction
of the arrow. The arm j is slotted part way from each end,
one of these slots being in the front of the arm and one in its
back as shown. The arm is pivoted on a pin o that is set
below the center in the end of the large stationary pin #,
as shown. The arm j is revolved on the pin o by a pin p set
in the side of the gear g and engaging the inner slot of the arm.
The crankpin ¢ may be adjusted along the outside slot of the

SHAPER AND SLOTTER WORK 1

arm 7 in order to give the desired stroke to the ram d through

the connecting-rod h.

The operation of the quick-return is as follows: The dis-
tance between the centers of the pins o and p is the length of
the crank, or lever, whereby the gear g revolves the arm j.
This length changes constantly, being shortest when p is at
the bottom as shown, and longest when p is at its highest
location on the dotted circle ¢—r—s centered at x. The ram d
makes its return stroke while the pin p moves through the
short arc s—p—q and the lever o p is shortest. The cutting
stroke is made while the pin p completes its circle on the long
arc grs and the lever o p is longest. As the ram strokes
are equal, its crankpin ¢ moves through equal arcs w ¢ # and

Fic. 7

u 9w for each stroke on its circle centered at 0. From the
motions just described it will be seen that the driving pin p

- that revolves at constant speed passes through unequal arcs
_during the same times that the crankpin 7 passes through equal

arcs. As the return stroke of the crankpin 7 takes place while
the driving pin p travels its shortest arc, the crankpin 7 must
travel at its fastest speed on the return stroke.

14. Advantages of Traveling-Head Shaper.—The travel-
ing-head shaper may be used to advantage for shaping work
that is of such large proportions that it cannot conveniently

be moved. In such cases the tables may be run out of the
 181B—2
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way or taken off and the work may be fastened to the floor
in front of the ram. If the work is of peculiar shape, the two
tables may be set at different heights and the work may be
held by both, which is frequently advantageous. A third
advantage is obtained by an attachment for planing round
work. Between the tables a hole is bored through the bed
. from front to rear and in it is inserted a hollow spindle, or
quill, that may be rotated by hand or by automatic feed. To
the quill is clamped an arbor, shown at I, Fig. 6, by which the
work may be held while the cutting tool is moved back and
forth over it by the ram. If necessary, the arbor may be
removed and long shafts of limited diameter may be passed
through the quill and held while keyseats are being cut.
Another advantage is that, while one table is being used for
holding the work that is being operated on, the other table
can be used for setting up duplicate work, thus saving time.

DRAW-CUT SHAPER

15. Special Features of Draw-Cut Shapers.—The ordi-
nary shapers previously described push the tool through the
work while the ram moves outwards. In the draw-cut shaper,
however, the tool is pulled through the work while the tool is
moving toward the column. By this arrangement the draw-
cut shaper can take longer and deeper cuts and with much
heavier feeds than the other type. It also takes less power
and occupies less floor space than a planer of the same
capacity.

The general arrangement of a small belt-driven draw-cut
shaper is shown in Fig. 8. The apron box and tool block a
are designed to hold the tool with its cutting edge pointing
toward the column, so that the pull of the ram & performs
the cut and the push of the ram causes the tool to swing free
over the work.

16. Universal Draw-Cut Shaper.—The draw-cut shaper
has its greatest usefulness in the larger sizes and when it has
a rotating tool head for finishing circular work. A set of
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chucks and fixtures for quickly setting and clamping the
work is also needed. Standard work of many dupKeate
pieces, such as that on locomotive driving boxes, shoes and
wedges, box brasses, cylinder saddles, etc., and on the pole
pieces of electrical machinery and the like, is readily accom-
plished.

;'?@:-4_—-—"?‘

2
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17. A universal draw-cut shaper is shown in Fig. 9.
This machine is driven by an alternating-current motor a with
a broad belt & from the motor pulley to the pulley ¢ on the
change-gear box. The gear box drives the main shaft located
across the machine and having its front bearing in the case d.
The start-and-stop clutch on the main shaft is operated by the
lever ¢, rod e, etc.  From the main shaft the power is trans-
mitted through a pulling stroke gear and clutch shaft in the
pocket or chamber g, and a return-stroke gear and clutch shaft
in the chamber k. The clutches on these two shafts are
operated aurvomatically by the ram motion as follows:
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The shaft ¢, as it rotates back and forth with the ram, carries
its attached arm f against the stops k that may be clamped in
any location around the reversing disk /. The movement of
this disk and its attached hand lever s throws the connected
link and slide mechanism horizontally, so that the rocker-
arm # on top of the vertical shaft operates the clutches in the
chambers g and k. The power feed is regulated by the two
pull stops o through the cover of the chamber p. The cross-
movement of the table p, may be by a hand crank on the
screw ¢ and the table and cross-rail are raised or lowered by
the screw r. The power for the rapid traverse of the table
and for raising or lowering the cross-rail is operated by the
lever s. It will be noted that the table p is supported on a
base having three vertical screws I, geared together.

18. Rotary Feed for the Revolving Tool-Head Arbor.
The ram ¢ is square and hollow so that a shaft, or arbor extends,
through it, and the tool head # on the front end of the arbor
may be revolved by means of gearing on its rear end, as shown.
The circular feed resulting from rotating the tool head is
derived from the up-and-down motion of the vertical feed-
rack a;. This rack revolves the ratchet gear by and bevel
gears that drive the shaft ¢;, which connects through bevel
gears and a short shaft at ¢ to a worm that meshes with the
worm-gear d, on the arbor of the ram.

19. Mounting Work on Draw-Cut Shaper.—When the
draw-cut shaper is used to finish a large number of pieces of
the same kind, it is advisable to use mounting fixtures; also,
for handling these fixtures and the heavier pieces of work, a
revolving crane with a hoist, as shown in Fig. 9, is needed.
A fixture for holding two U-shaped castings used for the
driving boxes of locomotives is shown at a, in Fig. 9, and its
application in Fig. 10. The purpose of the double fixture is
to permit changing one piece of work while machining the
other. This fixture has a vertical part to which the flanges
of the castings w are clamped, and a horizontal part b, resting
on the table of the machine. On the part b, the castings are
leveled and clamped. The vertical part of the fixture has a large
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horizontal slot with circular ends, the length of the slot being
great enough to permit feeding two pieces sidewise underthe
tool. A straightedge c; locates the work parallel to the ram,
and it has a clamping head d» with two screws and a bar for

J

1
e
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Nf >
D E, l
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each casting. The vertical part a; is a hollow casting of box
section. The hand wheel g, is mounted on an attached post
- for convenience in feeding the rotating tool head by hand.

20. The casting w for a locomotive driving box must be
Planed on the outside flat surfaces h1 and 4, the inside straight
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surfaces 71 and ki, and the inside large circular surface 1. In

Fig. 10 is shown the mounting for finishing the inside surfaces.
The next casting would be mounted on the farther end of the

Asee Ly T
U

<o
N
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fixture by the operator while the machine is working on the
one shown.

The fixture for holding one driving-box casting w while
finishing its outside flat surfaces k; and 4, is shown in Fig. 11.
This fixture consists of a base block m, and vertical side piece #.
It is held on the machine table by the clamps o1, and the cast-

SHAPER AND SLOTTER WORK 17

ing w is held to the base by the clamp p,, while it is held to
the vertical side »; by the two clamps ¢1. This fixture " may
be revolved horizontally on the table p;. As the pull of the
cut draws the work toward the machine, the rule for setting
work on a draw-cut shaper is always to brace it solidly from
the face of the machine frame, and to locate this brace as

high as the surface being shaped will permit.

A turret tool head 71 is shown on the ram in Fig. 11 having
two tools g1 and g for finishing the vertical surfaces #, inside
the flanges at one time. Other tools g; are provided for

roughing and finishing the large flat horizontal surfaces 11.

For shaping tapered work, such as the shoes and wedges
used for adjusting and holding the locomotive driving boxes
in the engine frames, the fixture must be such that it will
hold the castings in an inclined position lengthwise of the
ram. The adjustments must permit setting the pieces
so that they may be finished exactly alike and the adjoin-
ing parts mate each other.

CUTTING TOOLS AND SPEEDS

CUTTING TOOLS

21. Shaper Tools.—The tools used on the shaper are of

= the-san}e forms as those used on the planer, becauss the cutting
: .aCtlon 1s the same in both machines; for, in both planer and
:shaper work, the shank of the tool is always at right angles to

the line of motion of the tool or of the work, and the clearance
does not change. About the only difference between planer
tools and shaper tools is that the latter are usually the smaller.
In modern practice, shaper tools are made from bars of high-
speed steel and are ground to the proper shape, or they may

~consist of forged shanks or holders into which cutting points

£ h1g%1-5peed steel are inserted. Forged shaper tools made
f ordinary carbon steel are now rarely used. In Fig. 12 is
9?‘71'1 a set of shaper tools that are in common use. The
arious shapes shown apply to general shaper work and can
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be easily ground for special work, The tools shown are made
right and left hand.

22. Uses of Tools.—In Fig. 12 (a) is shown a roughing
tool for cast iron and in (b) a roughing tool for steel; in (c)
is shown a finishing tool for either material; in (d) is shown a

(9) r)

@ (m)

Fic. 12

tool for operations on brass; the tools shown in (e) and (f) are
for taking roughing and finishing side cuts, respectively. In
(g) and (k) are shown tools for side slotting operations and
T-slot work, respectively; in (2) is shown a tool for dovetail
work, and in () a tool for similar work on brass; in (k) is
shown a tool for undercutting or finishing sharp corners, and
in (}) a tool for cutting a radius in corners. The tool shown
in (m) is used for parting or cutting-off purposes.

SHAPER AND SLOTTER WORK 19

CUTTING SPEEDS

28. Practical Cutting Speeds for Shapers.—The cutting
speed of a shaper is varied to suit the character of the metal
peing cut and the kind of cut being taken. Generally, the
speed for a finishing cut is slower than for a roughing cut.
The cutting speeds on various metals are about as follows:
Cast iron, 40 to 50 feet per minute; steel castings and machinery
steel, 20 to 35 feet per minute; wrought iron, 30 to,45 feet
per minute; brass and bronze, 50 to 60 feet per minute; tool
steel, 20 to 30 feet per minute. These speeds may all be

greatly increased by using tools of high-speed steel, but in

most cases a speed of 55 feet per minute is about the maximum
that can be used advantageously.

24. Finding Speed of Shaper Ram.—The speed of the ram

“ on the cutting stroke may be found as follows: The length
.. of the stroke of the ram, in feet, is measured, and the time

required for the ram to move this distance is noted. The
speed of the ram is then found by the following rule:

~ Rule.— 7o find the speed of the ram, in feet per minute, divide
the length of stroke, in feet, by the number of seconds required to
make the full stroke, and multiply the quotient by 60.

The speed of the ram on the return stroke may be found

by the same rule, except that the time used must be the
number of seconds required to make the return stroke.

ExaMpLE—A shaper ram has a full stroke of 18 inches and requires

’2% seconds to make the stroke. What is the speed?

SoLutioN.—Apply the rule; in this case the stroke is 18 in., or 13 ft.;

‘hence, the ram speed is

12
5'2;X60=36 ft. per min. Ans.
3

25. Effective Cutting Speed.—To find the actual length

f cut made in one minute, it is necessary to take into account

he time required for both the forward and the return stroke
f the ram, as the cut is taken on the forward stroke and the

Yool is idle on the return stroke. If the cutting speed, or
he forward speed of the ram, is 30 feet per minute, and the
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return stroke is made at the rate of 60 feet per minute (which
is equivalent to 30 feet in ¥ minute), the actual cutting speed
is 30+ (144%) =20 feet per minute.

26. Methods of Changing Cutting Speed.—In a crank-
driven shaper, the speed of the ram varies with the length
of the stroke, as, with the belt on a given step of the cone, the
shaper will make a certain number of strokes per minute,
whether they are long or short. Consequently, the only way
to increase the cutting speed of the crank-driven shaper is to
increase the number of strokes per minute, which is done by
shifting the driving belt to one of the smaller steps of the
cone pulley. In geared shapers, the cutting speed does not
vary with the length of stroke, but remains constant, as is
the case in planers. For this reason, geared shapers do not
require cone pulleys in order to keep the cutting speed con-
stant; however, cone pulleys are often put on geared shapers
to provide different speeds for different metals. The elec-
trically driven shaper usually has the motor mounted on a
bracket fastened to the frame of the machine and is started or
stopped by a lever on a starting box. The speed of the ram
can be decreased or increased, while the machine is in motion,
by turning a handle on the motor rheostat.

SHAPER EQUIPMENT

27. Shaper Vises.—Two of the most common types of
shaper vises are shown in Figs. 13 and 14. The vise shown in
Fig. 13 is of the single-screw type with the jaw ¢ guided on
the slide b by the guide bar ¢, and operated by a screw d.
The vise is mounted on a graduated swivel base ¢ that is
clamped to the table. This enables the vise to be swung to
any desired angle. The work is gripped in the tool-steel
faces f. The vise shown in Fig. 14 is of the double-screw
type, and has a base @ on which the body b is able to swivel.
The movable jaw ¢ is held to the slide d by a bolt ¢ that slides
in the Tslot f. The clamp g has a tongue that fits in any one
of the grooves h of the slide, and may be moved along the
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glide and firmly clamped by the bolt <. The work is inserted
petween the jaws of the vise and held by the pressure of fhe
 gerews § against the movable jaw ¢. The advantage of this
construction is that the jaw ¢ may be set at a slight angle to

Fic. 13

the fixed jaw, thus allowing taper work to be gripped between
~ the jaws.

98. Truing Shaper Vise and Work.—Most of the work
"~ done on the shaper is held in the vise. Various methods are
- employed for setting the vise and the work square and true,
2 'go that surfaces on the work may be shaped square or parallel.
‘_ Por accurate work, the shaper vise must be carefully trued,
it may be out of true owing to the deflection of the table. -
The truing consists in truing both the top and the side of
e fixed jaw of the vise. This may be done by the use of a

dial indicator, as shown in Fig. 15 (a), or by a shaper tool and
eeler gauge. The indicator, when moved along the face a of
he fixed jaw, will give a direct reading, whereas with the use

if a shaper tool, adjustments must be made so that a feeler

ge, placed between the tool held in the tool post and the

e of the jaw will be held with the same pressure at every




22 SHAPER AND SLOTTER WORK

part of the face. Corrections are made by placing shims
under the low points of the vise or moving the vise around so
as to bring the face of the jaw parallel with the stroke of the
ram.

Sometimes it is hard to line up a piece of work even though
the vise is true, and when accurate work is necessary the work
must be trued up independently of the vise. In Fig. 15 (b)

, is shown a method of lining up
a block to be machined.
The block a is placed on two
parallel strips b and a read-
ing is taken with the indica-
tor ¢ at each of the four corners
of the block. The high cor-
ner can be driven down with a
soft hammer, so as not to mar
the surface, or shims may
i be placed under the corners
to raise the work. A shaper
tool and a feeler gauge
may also be used be-
tween the tool and the
four corners, though
this method is not so
. accurate nor so quick
as the indicator
. method. A common
error is made in the
® use of a spirit level to
Fic. 15 line up finished work.
This is satisfactory when the surface is rough and plenty of
stock is to be removed; but finished surfaces cannot be trued
this way. It may be possible to get the work level, but the
machine may not be level on the foundation, thereby making
it impossible to take a true cut.

\ @

29. Truing Shaper Table.—The shaper table must some-
times be trued. If the stroke of the ram is greater than the
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length of the table, the ram may be used directly to plane
off the table; but if the stroke of the ram is too short, séine

* other method must be used. The shaper should be leveled

up with its back end facing the rear end of a small planer.
The ram is then disconnected from its driving gear and a

" gtiff wooden connecting-rod is used to join the ram and the
- planer table. The wooden rod is bolted to the slot in the
“top of the ram and to an angle plate on the planer table.
" The necessary length and position of stroke are then given
" to the planer table and a tool is clamped to the ram. In
- this way the table may be trued, the feed being operated by

hand. :

80. If a planer is not available for truing the shaper table
as just described, a wooden cross-piece may be bolted across
the top of the ram. A helper at each end of this cross-piece
may then be used to push the ram back and forth. Some-

mes false tables are used on shapers. A false table consists
of a flat piece of cast iron having on its under side a tongue

hat fits the central T slot of the true table to which it is
bolted. The top of the false table has T slots, V grooves, or
bs, in or against which the work is clamped. TFalse tables

e used when extremely accurate work is being done on the

aper, and it is necessary to plane the working surfaces

peatedly. They are made of such length that the stroke of

e shaper is great enough to allow them to be trued in place

. 81. Clamping of Work.—When work is of such a form
that it cannot be held in a vise, the vise is removed and the
ork is fastened to the table. This is done with bolts, plugs,

e dogs, and clamps in a manner similar to that in which work
is fastened on the planer table. With traveling-head shapers,
ery large castings or forgings that have small surface to be
achined are frequently blocked up in front of the machine on
itable jacks and blocking, and clamped either to the table or
the front of the machine and then operated on by the tools.
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