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HOW TO ADJUST THE SHAPER
" OBJECTIVES OF UNIT

1. To point out the machine adjustments which should
be made prior to actual machining operations.

2. To show how to make machine adjustments on both
the crank and hydraulic shapers.

3. To explain how job specifications influence machine
adjustments.

INTRODUCTORY INFORMATION

Certain definite machine adjustments must be
made, or at least must be given consideration,
for every job performed in the shaper. If the
machine is to be set up rigidly and the work per-
formed without an undue amount of lost motion
and lost time, the machine must be adjusted to
meet the requirements of the job.

Since two jobs are seldom exactly alike in all respects, several machine adjustments
may be required in order to have the machine operate efficiently. For example,
considerable variation in the height of the work requires that the table be adjusted
vertically for rigidity in the setup. For economy of time, the length of stroke should
be adjusted to the minimum required for each job. For the same reason, the speed
of the shaper should very closely approach that recommended for machining the mater-
ial in the job with the particular cutting medium in use.

The type of cut, whether for roughing or finishing, influences the amount of feed
used. An adjustment of the feed mechanism is necessary to change from one type of
cut to another.

Most of these adjustments should be made after the job has been secured in the machine
vise or other holding device. They should be made in the sequence suggested. Most
important of all, for the safety of both the operator and the machine, adjustments
should be made prior to starting.

Whenever practices for adjusting the hydraulic shaper differ from those given for
making a like adjustment on the crank shaper, the sequence of steps to follow is
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SHAPER WORK HOW TO ADJUST THE SHAPER

given for adjusting both types of shapers. The steps for adjusting the hydraulic
shaper, however, have been placed in a separate section.

TOOLS AND EQUIPMENT

Shaper Wrenches of correct size Tool holder
Scale Oil can for machine oil Tool bit
PROCEDURE

HOW TO ADJUST THE CROSS RAIL

1. Wipe all chips and dirt from the front faces of the
column. When the vertical position of the table must
be changed, the cross rail is moved up or down on
these bearing surfaces.

2. Apply a small quantity of oil to the clean bearing
surfaces of the column. Distribute the oil evenly
with the fingers (Illustration 2).

3. Loosen the table support clamps (C) which fasten
this support to the table (Illustration 3).

4. Loosen the clamping nuts, or the clamping levers --
on both sides of the column -- which lock the cross
rail rigidly to the column (Illustration 4). On some
makes of shapers the clamps for both sides may be
manipulated from the operator’s side.

.

E
3

NOTE: Do not loosen the other strap bolts as they
are adjusted to hold the rail with sufficient friction
so as to slide on the column.

5. Avoid possible damage to the machine from tools and
work pieces placed on the base of the shaper by re-
moving them before changing the position of the rail %
(Illustration 5).

6. Make certain that chips and dust do not become
lodged between the column and the cross rail. Foreign
material between their surfaces will cause mis-
alignment of these parts and also may cause scoring
of their faces if these parts are moved when chips
are present (Illustration 6).
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SHAPER WORK HOW TO ADJUST THE SHAPER

7. Place a crank on shaft (S) which is con-
nected with the elevating screw through
bevel gears within the rail (Illustration
7).

g 8. Turn this crank in a clockwise direction

to lower the table and counterclockwise

to raise the table. In either case, whether
the table is raised or lowered, the under-
side of the ram should clear the work by
no less than two inches for the safety of
the operator (Illustration 8).

9. Tighten the clamps used for locking both
sides of the cross rail rigidly in place
on the column (Illustration 9).

10. See that the slide for the table support
is clean. Apply a few drops of oil there-
to, and then tighten the table support
clamps, making sure that the support
rests on its sliding surface (Illustration

A
///;// 10).

NOTE: The rail clamps should always
be tightened before the table support is
adjusted. With the rail clamps loose, the
table sags somewhat because of its weight.
Thus, if the support is adjusted and
clamped with the rail clamps loose, their
subsequent tightening will raise the
support slightly from its slide and re-
sult in table deflection under pressure
of cut.

HOW TO ADJUST THE TABLE HORIZONTALLY

1. Examine the bearing surfaces of the cross rail
over which the saddle and the table move., If these
surfaces are found to lack oil, apply a few drops.
If the oil on these surfaces is found to be dirty
and laden with grit, wipe to remove grit and dirt
before oiling.

NOTE: Considerable pressure is exerted on the
faces of the cross rail because of the overhang
of the table. In addition, these faces are con-
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SHAPER WORK HOW TO ADJUST THE SHAPER

tinually exposed to dust and chips. As a result
of these conditions, the cross rail will wear out 7
of shape rapidly and will make accurate work %// //
difficult unless the bearing surfaces are kept .
clean and well oiled at all times. On modern

shapers, felt wipers impregnated with oil help
to clean the surface and to apply oil.

.

2. Remove the handcrank from the elevating shaft
and place it on the end of the cross-feed screw.
(NMlustration 2).

NOTE: In a machine equipped with rapid power
traverse, the cross-feed screw, instead of being
squared on the end to receive the crank, usually
has clutch teeth of one form or another. This
design eliminates the hazard of a rapidly re-
volving crank, for although it remains on the
screw, the crank does not revolve with it when
the automatic feed is applied. For hand feeding,
the crank which is held out of engagement by
a spring is pushed in to mesh the teeth on the
crank with those on the screw.

3. Make certain that the feed knob or the feed lever,
whichever construction is used, is in neutral,
a position in which the automatic feed is dis-
engaged. (Illustration 3).

4. Rotate the crank on the cross-feed screw in
a clockwise direction to move the table away
from the operator and counterclockwise to move
the table toward the operator.

5. Move the table over until one edge of the sur-
face to be planed is approximately central with
the ram. (Illustration 5).

HOW TO ADJUST THE STROKE ON SHAPERS
WITH A SCALE ADJACENT TO THE RAM

1. Measure the length of the surface which is to
be planed to determine the length of stroke for
which the shaper must be adjusted. Then add
one inch to this dimension to provide for clear-
ance of the cutting tool at both ends of the job.
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SHAPER WORK HOW TO ADJUST THE SHAPER

2. Pull the belt by hand, or turn the handwheel
if the shaper is motor-driven,before ad-
justing the stroke, and stop when the stroke
indicator, moving with the ram, ceases to
move along the stationary scale (Illustration
2). The highest number reached indicates
the present stroke-length and determines
whether or not an adjustment is needed.
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3. Loosen the clamping nut on the outer end

\\\\\\\\\\\E\}\%\\\\\\\\ 4 of the stroke-adjusting shaft.
\\i&\\\§\\\ . 4. Place the proper crank on the square end

&\ \\\\§\ \\\ of the stroke-adjusting shaft.
‘@ e

.

5. Turn the crank (Illustration 5) in one direc-
tion or the other (depending on whether the
stroke is to be made shorter or longer) until
the stroke indicator is over the number on
the stationary scale which corresponds with
the length of ram stroke required. This
number should be the one derived in the
first step.

J 6. Tighten the clamping nut on the stroke-ad-

i{@g‘;i,hiNﬁ,T”MéAZ{},{é;EEDNT justing shaft, so that the length of ram stroke
will not change during the operation of the
shaper,

7. Remove the crank from the stroke-adjusting
shaft.

HOW TO ADJUST THE STROKE ON A SHAPER
WITH A DIRECT-READING STROKE INDICATOR

. Measure the length of the surface which is to be
shaped (Fig. 72) and add one inch to this meas-
urement in order that the ram stroke will per-
mit the tool to travel beyond the back and front
- ends of the work.

. Place the proper crank on the square end of the
stroke-adjusting shaft (Fig. 72).

. Turn the crank, together with the dial, until the
number coinciding with the indicator corresponds
with the required length of stroke in inches.
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4. Remove the crank from the stroke-adjusting
shaft.

NOTE: The two actions, unlocking the stroke-
adjusting shaft before setting the ram stroke
and again locking it after the setting has been
made,take place when the crank is inserted and
removed.

HOW TO ADJUST THE SHAPER

FOR ADJUSTMENT OF
THE STROKE ON THE
HYDRAULIC SHAPER .

REFER TO PAGE 92.

HOW TO ADJUST THE POSITION OF THE RAM

. Place the tool holder, together with the cutting
tool, in the tool post and clamp it in the approx-
imate position it will occupy during the cutting
process (Illustration 1).

. Determine whether or not the stroke will cover
the work by stopping the ram, after moving it
to its extreme forward position. Pull the belt,
turn the handwheel, or use whatever other means
appropriate for the shaper being used (Illustra-
tion 2).

. Loosen the clamping block by turning the bind-
ing lever (L) in a counterclockwise direction
(Illustration 3-5).

. Place a crank on the square end of the ram-ad-
justing shaft (S) (Illustration 3-5). Then adjust
the ram until the cutting tool extends about one-
fourth inch beyond the front edge of the surface
to be planed.

. Remove the crank and turn the binding lever
clockwise to clamp the ram securely in posi-
tion.

. Pull the belt by hand, or use whichever method
is most appropriate to the shaper, and move
the ram to the extreme end of its return stroke
(Illustration 6). When the ram occupies this
position, the cutting tool should extend about
one-half inch beyond the work.

If the feed operates at the beginning of the stroke

instead of during the return stroke, slightly more
clearance and a longer stroke must be provided.
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SHAPER WORK HOW TO ADJUST THE SHAPER

HOW TO ADJUST THE SPEED OF THE RAM

Eight different ram speeds, indicated as strokes per minute, are usually provided
on the shaper. The speeds are available in two series of four each: a direct series
for the faster speeds and shorter ram strokes, and a series through the back gears
for the slower speeds and longer ram strokes. Thus, two speeds are possible for
each position of the gear-shift lever on the shaper with a geared transmission, and
also for each step of the cone pulley on a belt-driven shaper (one speed with the back
gears “in” and another with the back gears “out”).

It is desirable to adjust the speed of the shaper and to regulate the number of strokes
per minute, so that the cutting speed of the tool in feet per minute closely approxi-
mates the established rate at which each different material can be machined most
economically. In other words, for cutting similar material, the shaper must make
twice as many strokes for a cut 6” long as it does for a cut 12” long, if the cutting
speed is to be at the same rate for both cuts (refer to illustration below).

If a uniform cutting speed is to be maintained, the number of ram strokes per minute
must be reduced when the stroke is lengthened and increased when the stroke is short-
ened. -

Most modern shapers have a speed chart attached. From this chart the operator can
determine, without calculations, how many strokes of a given length the ram must
make per minute for the tool to cut at a desired cutting speed.

To operate a shaper which is not equipped with this convenient speed chart, it be-
comes necessary to calculate the correct ram speed required for different stroke
lengths and materials.

Since each make of shaper employs a somewhat different method for setting the speed
of the ram, it will be impossible to explain all of them. However, steps will be given
for adjusting the ram speed on several common types. Familiarity with the methods
explained, together with a study of a particular one which differs from these, should
enable the operator to set the speed on any shaper without difficulty.

T

%///?//// DISTANCE
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SHAPER WORK HOW TO ADJUST THE SHAPER

HOW TO USE A SPEED CHART TO ADJUST
THE SPEED ON A CONE-DRIVEN SHAPER

1. Pull the belt until the stroke indicator reaches
the largest number on the stroke-index plate in
order to determine the length of stroke for which
the ram has been adjusted.

2. Refer to plate (P) above the cone pulley (Fig. 73).
From the numbers appearing on this plate, choose
the one which most nearly corresponds with the
length of the stroke. The location of this num-
ber on plate (P) determines the position of the belt.

NOTE: For strokes of an odd number of inches
in length, such as 7, 9 and 11, which do not ap-
pear on plate (P), the position of the belt should
be on the next larger or smaller step of the pulley. The step
selected will depend on whether or not the material being cut
can be machined at a cutting speed that is higher or lower
than average.

3. Remove the belt from its step on the lower cone pulley, pull-
ing down on one side of the belt as well as out. It is the down-
ward pull which sets the belt in motion and makes its removal
easier (Illustration 3).

4. Shift the belt to the desired step on the upper cone pulley. Then
run the belt onto the corresponding step on the lower cone
pulley. ‘

m Do not start the shaper when it is necessary
to shift the belt. Unlike most other cone-
driven machines, the outer end of the pulley on the shaper is
frequently unsupported, and there is nothing to prevent the belt

from leaving the pulley entirely. Closeness to a moving belt
may cause serious personal injury.

5. Observe in which column on plate (P) the number corresponding
to the stroke length appears. Note the direction in which the
arrow at the head of this column points. (Refer to Fig. 73).

6. Move the back-gear lever (L) in the direction indicated by the
arrow at the head of the column in which the stroke length
appears. Move it toward the column for strokes eight inches
or less in length, and out from the column for strokes from
ten to sixteen inches in length.
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SHAPER WORK HOW TO ADJUST THE SHAPER

NOTE: If the teeth on the back gears are in such a rela-
tive position that they cannot be engaged readily, do not
use force. Instead, pull the belt slowly to change this
relationship so the gears will slide into mesh easily.
(Refer to illustration.)

7. Close the door on the belt guard when the speed setting
has been completed.

NOTE: When the foregoing instructions have been follow-
ed, the ram will make the number of cutting strokes per
minute of the length indicated. This will result in a cut-
ting speed in feet per minute which is approximately cor-
rect.

HOW TO ADJUST THE SPEED ON CONE-DRIVEN SHAPERS
WITHOUT A SPEED CHART

Many cone-driven shapers lack speed charts and plates such as are provided on
the modern shaper to help the operator determine the correct cutting speed. The
operator of a shaper of this type must either calculate the speed, using as a basis
the figures representing such factors as the length of stroke, or he must depend
upon his own judgment. If it is reliable, he gives consideration to the same factors
used when calculations are made, but with experience as the basis instead of fig-
ures

If the shaper has the usual four-step cone pulley and back gears such as shown in
Fig. 73, but without plate (P), some general rules may be formulated to operate
the shaper at a safe and approximately correct speed. Minor increases and de-
creases can then be made from the approximate speed when differences in ma-
terials and unusual cutting conditions warrant such changes.

Proceed as follows to determine which step of the cone pulley to use for machining
work requiring any stroke length within the capacity of the shaper.

1. Divide the maximum stroke
length given on the index plate
by the number of different
speeds available on the shaper

| , / , (Fig. 74).
, P /
SPEEDS / %¢ 2. Let the result of the division
WITH BK GEARS % be the stroke-length in inches
v . / 5 for which the smallest step on
B nirent - i

%%///ZZ//Z}//}///// 3 . the cone pulley(wﬂl be used
in direct speed (without back

gears).
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3. Increase by the amount derived in step 1 the length of stroke for which each
succeeding, and larger, step of the pulley will be used.

4. Continue to increase by the same amount, the stroke-length for which each
step of the pulley is to be used in the backgear series of speeds. Begin with
the smaller step of the cone pulley.

A formula for these calculations could be written:

1=4A

in which

I = Maximum stroke-length to be used with small pulley

1 = Amount of increased stroke-length for larger pulleys

A = Maximum stroke-length for which the shaper can be used
N = Number of different speeds available on the shaper

Proceed as follows, to make a speed chart for a 24-inch
back-geared shaper having a four-step pulley:

FORMULA: 1 =%, or, by substitution, =l:_” =37

Thus, the smallest step is used for ram strokes not ex-
ceeding three inches in length. The second and succeed-
ing steps are used for strokes six inches, nine inches,
and twelve inches in length, respectively. If this pro-
cedure is carried through, the series of back-gear speeds
will begin with fifteen inches for the small step and con-
tinue to eighteen inches, twenty-one inches, and twenty-
four inches for the progressively larger steps. The
chart in Fig. 75 shows how the numbers should be ar-
ranged for a 24-inch shaper with eight speeds.

HOW TO ADJUST THE SPEED OF THE RAM ON A GEAR-DRIVEN SHAPER

To adjust the ram speed on a gear-driven shaper, follow the instructions given in
the operator’s manual supplied by the manufacturer. If it is available, this manual
contains specific directions on how to proceed. In the absence of a manual, the
careful operator proceeds cautiously when adjusting the speed on a shaper which
he has not previously operated. He examines the speed-adjusting mechanism thor-
oughly to determine wherein it resembles one with which he is familiar. This
investigation will disclose familiar parts which, in turn, will lead to a prompt un-
derstanding of the remainder of the mechanism.
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HOW TO ADJUST THE SHAPER

Direction for adjusting the speed (number of strokes per minute) on several com-
mon makes of shapers will be presented.

A. TO ADJUST THE SPEED ON A HENDEY SHAPER

1. Examine the speed plate shown in Fig. 76. Note that the factors needed to
determine the speed of the shaper have been included on it.

a. The Length of Stroke in Inches is given in a vertical column on the left

side of the plate.

b. The number of Strokes per Minute is represented by the figures in the
upper row and divided into two series of speeds, one series attainable
with the Back Gears In, the other with the Back Gears Qut.

¢c. The Approximate Cutting Speeds in Feet Per minute which result from
the various combinations of stroke lengths and ram speeds are also given.

2. Observe the numbers on the stroke plate, and note that they correspond with

THE HENDEY MACH.CO.

TORRINGTON.CONN,,U.S.A.
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FIG. 76
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those in the upper horizon-
tal row of the speed plate.

Determine the cutting speed
in feet per minute at which
the kind of material in the
job should be machined.

Consult the stroke-index
dial and determine from
it the length of the stroke
for which the ram has been
adjusted.

Locate in the first column
(Fig. 76) on the left side
of the speed plate the num-
ber which corresponds with
the length of the ram stroke
as indicated on the stroke-
index dial.

Locate in one of the ver-
tical rows to the right of
this number the figure cor-
responding with that of the
cutting speed selected in
step 3.
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10.

11,

Read the number appearing at the top of this column. This represents the
number of strokes per minute for the ram.

Observe the precautions which appear on the stroke plate for the shifting of
the gears.

Select from the numbers on the stroke plate the one which most nearly ap-
proximates the number of strokes per minute noted in step 7.

Move lever (I) into the slot, or place it in the position opposite which this num-
ber appears. (Refer to Fig. 78).

Shift the back-gear lever (B) to its position marked “In” (for slower speeds)
if the number of strokes per minute for which the shaper is to be adjusted
appears in the left section of the speed chart. Shift the lever to the position
marked “Out” if the number appears in the right section. The position which
the back-gear lever should occupy during various speeds is indicated on the
stroke chart alone.

For example, to adjust the speed (number of strokes per minute) for taking a rough-
ing cut with a high speed tool on a cast-iron job requiring a 12-inch ram stroke,
proceed in the following order. Refer to Fig. 77.

1.

Find the cutting speed in feet per minute for a roughing cut on cast-iron by
referring to a chart of allowable cutting speeds. The speed recommended
will be 60 feet per minute

Find number (12), which is the length of stroke required, in the first column
on the left side of the speed chart (Fig. 77).

Move to the right in the
row opposite number (12)
and stop at number (60),
which represents the cut- | | STROKES
ting speed in feet per min- *
ute as previously deter-

mined. J LencTH OF
7 STROKE ; NUMBER OF
IN INCHES RAM STROKES

Move up in the column PER MINUTE

above number (60) to num- ,

ber (30) which appears at D N FLET PER MIN.
the top and indicates the : :
number of ram strokes
per minute.

Shift lever (L) to the posi- FIG. 77
tion under number (30) on
the stroke chart.
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-8

N \\\\\\\\\\\ . | 6. Shift back-gear lever (B) to the position marked

“In”, as noted on both charts for a ram speed
of 30 strokes per minute. (Refer to Fig. 78.)

B. TO ADJUST THE SPEED OF A CINCINNATI SHAPER

1. Determine the cutting speed in feet per minute which is recommended for
shaping the kind of material in the job. (Refer to the table of Allowable Cut-
ing Speeds on page 308).

2. Determine from the stroke-index dial the length of stroke for which the shaper
has been adjusted.

NOTE: The cutting speeds which result from various combinations of stroke
lengths and ram speeds — two factors which determine the cutting speed
of the shaper tool — are frequently supplied on a speed chart attached to the
shaper, as shown in Fig. 76. In other cases, the manufacturer supplies a
table of cufting speeds in an operator’s manual. The table shown in Fig. 79 has
been reproduced to use in adjusting the speed of the shaper.

3. Locate in the upper row of the table the number which corresponds with the
length of the ram stroke. (Refer to Fig. 79).

4, Find in the column below this number the number which most nearly cor-
responds with that of the cutting speed in feet per minute.

5. Move to the extreme left column in the same row in which the cutting speed
has been located. The number appearing at this point represents the strokes
per minute for which the shaper is to be adjusted.

6. Select from the numbers on the stroke plate, the one which corresponds ex-
actly with the required number of strokes per minute.

m Do not shift gears when the clutch is engaged.

7. Shift the speed indicator by means of lever (L) to the slot adjacent to the se-
lected number.

8. shift back-gear lever (B) to position “A or B”, the choice depending upon which
of these letters precedes the speed selected.
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If the speed of this shaper is to be adjusted for the same job used in the previous
example, proceed as follows and refer to Fig. 79.

1. Find the cutting speed for a roughing cut on cast iron using a high speed tool.
The speed recommended is 60 feet per minute.

2. Find number (12) (which is the length of stroke required) in the upper row in
| the table of cutting speeds. (Refer to Fig. 79).

3. Move down in the column under number (12) and stop at number (55), since
this is the number which comes nearest to the recommended cutting speed
of 60 feet per minute for roughing cast iron.

4. Move to the extreme left in the row opposite number (55). Number (31), ap-
pearing at the intersection of this row and the left-hand column, indicates the
number of ram strokes for which the shaper is to be adjusted to get the approxi-
mately correct cutting speed.

5. Bhift the speed indicator by means of lever (L) to the slot in the stroke plate
under number (31).

6. Shift back-gear lever (B) to its position marked “B”.

FOR ADJUSTMENT OF THE SPEED
ON THE HYDRAULIC SHAPER,
REFER TO PAGE 94.
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HOW TO ADJUST THE AUTOMATIC FEED ON A CONE-DRIVEN SHAPER

1. Read the description of the feed mechanism used on this type of shaper.

2. Determine in thousandths of an inch the approximate amount of feed most de-
sirable for the job. Give consideration to the factors which influence the se-
lection of the proper amount of feed.

3. Adjust the slide block out from the center of the feed
disc or feed rocker arm, a distance estimated to produce
the desired amount of feed.

NOTE: The farther from center the block is moved,
the greater becomes the amount of feed. If the slide
block is moved out from the center of one side of the
feed disc or feed rocker arm, the feed will operate dur-
ing the cutting stroke. If the block is moved out from
the center of the feed-regulating device on the opposite
side, the feed will operate on the return stroke of the
ram. This latter adjustment is preferable for most
work. Refer to Fig. 80.

To determine the amount of table feed for which the
shaper has been adjusted, apply the automatic feed; then
pull the belt by hand and note how many thousandths of
an inch the micrometer dial on the cross-feed screw
advances for each stroke of the ram.

NOTE: The minimum amount of feed for which any
shaper using this type of feed mechanism can be ad-
justed, is established by the amount of movement pro-
duced in the cross-feed screw when the feed pawl ro-
tates the ratchet wheel only one tooth for each stroke
of the ram. This amount, in thousandths of an inch,
will vary with the number of teeth on the ratchet wheel
and with the lead of the thread on the ¢ross-feed screw.

J

1.5

5. Continue to make additional adjustments
of the slide block in its feed-regulating
device, if the first estimated setting does

MINIMU

AMOUNT not result in the desired amount of feed.

oF FEED
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HOW TO ADJUST THE AUTOMATIC FEED ON A SHAPER
USING A DIRECT-READING FEED DIAL

1. Read the description of the automatic type of feed mechanism.

2. Determine, in thousandths of an inch, the amount of feed which will be desirable
for the job. Base the amount of feed selected on influencing factors as: depth
of cut, finish desired and material to be shaped

3. Select from the numbers on the feed dial, the one which most nearly corres-
ponds with the selected feed in thousandths. Then move this number on the
dial to the index line, using whatever method is provided on the shaper for
this purpose.

HOW TO ADJUST THE TOOL HEAD

FOR ADJUSTMENT OF
1. Reread and review the description of the tool head. THE AUTOMATIC FEED
ON THE
2. Loosen the binder bolts or other clamping devices HYDRAULIC SHAPER
(which hold the swivel block to the end of the ram) REFER TO PAGE 95.
if the position of the tool head must be changed.

RN 2
3. Set the tool head to the position required for taking o ////////////////////
the type of cut specified. For vertical and horizontal ¥ :
cuts, set the head in a vertical position with the 900
mark on the swivel block opposite the index mark
on the ram. See illustration (3). For angular work,
place opposite the index line on the ram whichever
graduation on the swivel block will produce the de-

sired angular cut.

4. Clamp the tool head in the selected position. Re-
check setting to make certain that the position has
not changed during the clamping process.

5. Adjust the cutting tool so that it just barely clears
the high point of the job by means of the ball crank
on the down-feed screw.

6. Set the zero on the micrometer dial on the down-
feed screw to its index line (Illustration 5), so that
the depth of cut may be accurately determined. Then,
to prevent movement of the tool slide during the cut,
tighten the screw on the tool-slide lock. Refer to
Illustration 6.
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HOW TO ADJUST THE STROKE AND THE POSITION
OF THE RAM ON A HYDRAULIC SHAPER

1. Reread the description of the Pilot Valve on page
45,

NOTE: Both the stroke-length and its position
relative to the work may be adjusted simultan-
eously. This is possible because both of these
adjustments are controlled by the trip dogs on
the ram. The position of the trip dog at the front
determines how far the ram may travel toward
the rear of the shaper. Likewise, the position
of the trip dog at the rear determines how far
the ram may move forward. The trip dogs ac-
tuate the pilot valve which in turn causes the
ram to reverse its direction of travel.

2. Measure the length of the surface to be planed
after the work has been located in the shaper
(Illustration 2).

3. Turn the knobs on the trip dogs to loosen. Then
locate them about equidistant from the ends of
the ram slot a distance approximately the length
of the job. Refer to Fig. 81. This is done to
make a trial adjustment.

4. Set the speed-control lever for one of the slower

speeds on the shaper while the length and posi-
tion of the stroke are being adjusted.

m Make certain that neither
the cutting tool nor the ram
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RAM PLACED IN CORRECT POSITION

RAM SET TOO FAR FORWARD RAM SET TOO FAR TO REAR
FIG. 82

will strike the work when the shaper is set in motion.

5. See that the control lever is in its “Stop” position before starting the motor
which operates the pump for the hydraulic system.

6. Start the shaper cautiously. Run the ram to its forward position. Then stop
the machine and note whether or not it is necessary to make a further adjust-
ment of the trip dog which controls this end of the ram stroke.

7. If the cutting tool has run beyond the forward end of the work more than one-
fourth of an inch (the desired clearance at this end), the rear trip dog has
been improperly placed See Fig. 82. To correct this condition, move the
rear trip dog forward a distance equivalent to the distance which the tool has
overrun the job in excess of the usual quarter-inch allowance.

8. Move the rear trip dog back if the cutting tool falls short of clearing the front
end of the job.

9. Make further adjustments of the rear trip dog if the first trial does not pro-
duce the result desired.

10. start the shaper again and allow the ram to run to its rear position. Then
stop the shaper.

1l. Observe the position of the cutting tool with relation to this end of the work.
If the tool passes beyond the work more than three-fourths of an inch, move
the front trip dog back a distance equivalent to the excess in length of the stroke.
Conversely, if the cutting tool does not travel back sufficiently to clear the
work by the required distances, move the front trip dog forward a distance
equivalent to the deficiency in stroke length. Refer to Figs. 81 and 82.
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HOW TO ADJUST THE SPEED ON THE RAM OF
A HYDRAULIC SHAPER

Review the description of the flow-control, overload-
relief and start-and-stop valve on page 42.

- Determine the cutting speed in feet per minute recom-

mended for machining the kind of material in the job
with the particular cutting material in the tool. (Refer
to Chart of Allowable Cutting Speeds - Feet Per Minute
on page 308).

3. Select from the speed-index
plate on the shaper; the number
which most nearly approximates
that of the computed cutting speed
in feet per minute. (Fig. 83).

4. Loosen the knurled locking disc
when it is necessary to change
the cutting speed of the tool.
(See illustration 4).

9. Move lever (L) in the direction
necessary to place the adjacent index line under the
desired cutting speed in feet per minute on the index
plate. (Refer to Fig. 83).

Lock lever (L) in position by tightening the knurled
locking disc (D).

Push in knob (K) on the starting lever for the series
of slower speeds and for heavy cuts. Then, when the
entire setup has been completed and the shaper is ready
to be set in motion, move the starting lever to its “Low”
position. (Illustration 7).

NOTE: When the starting lever occupies this “Low”
position, any of the cutting speeds in the lower arc
on the speed dial become available. It is necessary
only to move the index line adjacent to lever (L) to
any position desired in order to secure an infinite num-
ber of speed changes on this type of shaper. Obviously,
the speeds in the upper arc are available when the
starting lever is in its “High” position.

. Pull out knob (K) on the starting lever (Illustration 7)

and then turn it through 180° when one of the speeds

94




SHAPER WORK HOW TO ADJUST THE SHAPER

in the faster series has been selected and when
light cuts are to be made. Then move the starting
lever to its “High” position, after the job setting
has been completed and the machine adjustments
have been made. Fig, 84,

NOTE: The cutting speed of the tool in the hy- 2 PIN OUT

draulic shaper, when once adjusted on its speed- W comecr
index plate, remains constant even though the length 3 Za oM 2
of the stroke may be made shorter or longer. This A N SHIFTING

is in contrast with the crank shaper in which the
cutting speed changes whenever the stroke-length
changes. This latter design, therefore, requires
that the number of strokes per minute, and their
length as well, be known in order that the cutting
speed may be calculated.

1. Determine the amount of feed to be
used. Base the estimate on the
factors which affect the amount
of feed which can be used.

2. Move selector lever (B) toward
the operator, bringing the word
“Cross” on its hub to the index line.
Fig. 85.

3. Move the directional-reverse lever
(A) in the direction in which the
work is to feed: toward the opera-
tor for movement of the work in
this direction; toward the column
for feeding in the opposite direc-
tion. (Refer to Fig. 85).

4. Close off the feed entirely by turn-
ing the handwheel (C), shown in
Fig. 86, to the right (clockwise).

*

5. Start the shaper with lever (L),
(Fig. 84), after making certain that
both the tool and the ram will clear
all parts of the job.

95




SHAPER WORK

HOW TO ADJUST THE SHAPER

6. Open the feed by slowly turning handwheel (C) to the left (counterclockwise)
continuing the rotation of the handwheel until the graduated dial (D) on the
cross-feed screw moves the desired number of thousandtks for each cutting

stroke.

7. Disengage the feed by moving reverse lever (A) in one direction or the other
and aligning the word “Off” on its hub with the index line as shown in Fig. 85.

HOW TO ADJUST THE VERTICALI FEED ON THE HYDRAULIC SHAPER

1. Determine the rate of feed to be used. Consider those factors which affect

the rate of feed.

2. Move selector lever (B) toward the column of the shaper, thus bringing the
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word “Vertical” on its hub opposite
the index line. (Refer to Fig. 85).

Move the directional-reverse lever
(A) in one direction or the other so
that either the word “Up” or “Down”
appears opposite the index line, de-
pending upon which vertical movement
is desired (Fig. 87).

Repeat step No. 4 on page ninety-five.
Repeat step No. 5 on page ninety-five,

Open the feed by slowly turning the
handwheel (C) to the left (counterclock-
wise) continuing the rotation of the Fand-
wheel until the graduated dial (F) on
the elevating shaft moves the desired
number of thousandths per stroke.

Repeat number seven above.

NOTE: The rapid power traverse unit
(which functions in connection with the
feed mechanism) has been described
on page 46, Its operation has been ex-
plained in How to Cperate Rapid Power
Traverse on the Hydraulic Shaper on
page 62,




