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Machine Shop Practice UNIT 1-P52(B)
Fundamental Process Series SHAPER WORK Beginner's Course

HOW TO MOUNT WORK-HOLDING DEVICES
OBJECTIVES OF UNIT

1. To explain how to mount and dismount the shaper vise.

2. To explain how to set the vise parallel, at 90°, and at an
angle with the direction of the stroke. ‘

3, To explain how to use other work-holding devices,

INTRODUCTORY INFORMATION

The student will find it much easier to select the most suitable
type of holding device if he has read the description of work-hold-
ing devices given in the preceding section, Of all the work-holding
devices, the vise is the most extensively used, It is heavy and
awkward to handle, however, and for this reason it should not be
taken off the table unless some other method is to be used to hold:
the work. If more than one shaper 1s available and if the shapers
are being used for a variety of work, it is sometimes convenient

to keep one shaper for vise work, thereby saving the time and labor
required to mount and dismount the vise on the table.

In addition to vises, there are many types of holding devices rang-
ing from the simple clamp to more specialized devices deslgned to
meet the requirements of a special piece of work., Although the de-
vices illustrated in this section are of standard design, the ex-
perienced operator may often be able to sugegest slight modifica-
tions which would save considerable time and labor when the job

is being set up.

Finally, it is important that all work-holding devices be careful-
1y and properly stored when not in use. Proper storage of the
parts to prevent damage and proper cleaning and oiling to prevent
rust and to insure smooth operation, are some of the essential
routine duties of the good mechanic.

TOOLS AND EQUIPMENT

Shaper Necessary Wrenches Angle Plate
Parallels Slot Cleaner Mill File

C-clamps Lead Mallet Packing Strips
Stops Cleaning Cloth Step Blocks

Toe Dogs T-head Bolts : Wedges & Shims
Hold-downs Magnifying Glass Special Vise Jaws
V-blocks Shaper Vise : Square & Protractor
Jack Assorted Clamps Tissue Paper
Fixtures Machinist's Clamps Indicator

Brush Aligning Strips . 011 Can
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Machine Shop Practice ) UNIT 1-P52(B)
Fundamental Process Series SHAPER WORK Beginner's Course

OPENINGS IN
TABLE 5LOTS
FOR WRENCH

14.

11. Have two persons hold the body of
the vise above the base and the third
person place the bolts around the
T-slot so that they coincide with the
Slots in the base (Figs. 125 and 133).

12. Lower the vise carefully to the base
' when the person arranging the bolts

gives the signal. DBe sure that the

pilot upon which the vise swings en-
ters the recess in the vise body.

LA}  Arrsnge the bolts ap-

proximately in posi-
tion before lowering the vise. The
final adjustments must then be made
with a rod. Under no circumsiances
must the fingers be placed between
the vise and the base at this time.

13. Place a washer and a nut on each of
the three bolts which protrudes
through the table, and screw the nuts

on just far enough to hold the vise and the base to the table,

Rotate the vise until the zero mark on the vise coincides with
the desired graduation on the base, and tighten the nuts se-
curely.

HOW TO MOUNT A SHAPER VISE WITH A CLAMP-RING BASE

Read the deseription of the vise illustrated on page 100, Fig.
91, and note that the base acts as a clamping ring., In the
i1lustration the base is shown separated from the vise in or-
der to make clear the construction and method of clamping;
however, the base is not removed when the vise is mounted on
or taken off the table.

First, thoroughly clean the table and
the base of the vise, following the
procedure given on page 119, instruc-
tions Nos. 3 to 7 inclusive.

Place the vise, with base attached,
on the table with the graduations
toward the front (Fig. 127).

Align the key attached to the base
with the selected T-slot, which is
usually the second from the right
P10, 127 on the operator's side, and lower

: the base and the vise to the table.
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Beginner's Course

5.

6.

8.

1.

Se

4,

S.

Place a bolt in each end of the two
table slots which correspond to the
bolt slots in the base of the vise,
Be sure that the two back bolts can
be placed in the table slots after

the base is placed on the table,

Move the bolts along to enter the
glots in the vise base.

Place a washer and a nmut om each of
the bolts and screw them on Just
far enough to hold the vise in place.

Move the vise around to the desired position 'and tighten the
four bolts. The vise and the base will then be secured to
the table and will not shift under the heaviest of cuts,

HOW TO MOUNT A SHAPER VISE WITH
ASH .

Read the description of the vise illus-
trated on page 100, Fig. 92, and note
that the base is clamped to "the table
independently of the vise. The base

is not detached, though, when the vise
is. mounted on or taken off the table.

First, thoroughly clean the table. (Follow the
procedure given on page 119, instructions Nos.
3 to 7 inclusive,)

Place the bolts in the table slots before lowerling
the vise to the table if the base has bolt holes in-
stead of slots, TIf the base has slots instead of S
bolt holes, the bolts may be moved into place afterwards.

Allow the bolts to enter the bolt
holes in the base; then lower the
vise and the base to the table,

Place a washer and a nut on each
bolt and tighten the four nuts,
These will hold the base to the table,

Rotate the vise until the zero mark
on the vise coincides with the de-
sired graduation on the base.

Tighten the four nuts on the vise,
These will secure the vise in posi-
tion on the base {(Fig. 131).
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HOW TO DISMOUNT A SHAPER VISE WITH A
DETACHED BASE FROM THE GHAPER TABLE

1, Clean off sall chips from the vise and
the table with a brush.

N s V/ISE 2, TLoosen and take off the three nuts and
\ 24 070ughl washers from the clamping bolts which
grcy pass through the table and project
S— from the underside. |

NOTE: A bar can be gripped between

the vise jaws in order to pro-
vide handles for lifting the vise
more conveniently (Fig. 133).

Lift the vise so that the bolts clear
the base, and place it on a bench or
a suitable tool stand.

Remove the base from the table,

Cleen around the vise screw and other
parts that were inaccessible before
the vise was taken off the table.

FIG.132

Wipe the parts with an oily cloth to
prevent rusting.

Assemble the vise and the base and
put the nuts and washers on the bolts.

Place the vise on a stand near the
mechine or store it in an appropriate
and safe place to prevent damage or
injury to the surface of the jaws or
to other parts of the vise,

N

"
Y

.
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HOW TO DISMOUNT A SHAPER VISE
WITH AN ATTACHED BASE

Although some vises have detachable bases,
other vises are attached to the base with a
clamp ring (page 100} or with four T-head
bolts, which are held in a c¢ircular T-slot in
the base (page 100). In each case, the vise
is not removed from its base when it is be-
ing mounted on or tasken off the shaper table.

1. Clean off all chips from the vise and the
table with a brush.

2, Wipe the vise with a cloth., If & coolant
‘has been used, the vise should be dried
with waste or rags,

3. Remove the four nuts which hold the base
to the table (Fig. 137).

4, Lift the vise with the base attached, re-
move it from the table, and place it on a
bench or a tool stand large enough to
hold the vise (Fig. 138).

5, -Clean around the vise screw and other
parts that were inaccessible before the
vise was taken off the table.

6. Wipe the parts with an oily cloth to pre-
vent rusting.

7. Place the vise on a stand near the machine,
or store the vise in an appropriate and safe
place to prevent injury to the surface of
the jaws or to the other parts of the vise,

8. Remove and clean the T-bolts and place them,
with nuts and washers replaced, with the
vise,

'/;/,%

%%%/Gygi,- ~
/ o
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HOW TO SET THE SHAPER VISE WITH THE AID OF THE
CRADUATIONS ON THE BASE

PARALLEL WITH THE DIRECTION OF THE STROKE

1. Loosen the clamping nuts on the
bolts just enough so that the vise
will swivel on the base.

2. Note whether the bolts hold the vise
independently to the base or whether
the vise and the hase are clamped to
the table as a unit., (Refer to
pages 99 to 100.)

3. BSet the zero mark on the vise with
the 90° graduation on the base,

4, Tighten the nuts on the clamping
bolts just enough to hold the
vise in place,

5. Lightly tap the vise into position
with a lead mallet if it is neces-
sary to adjust the setting., Use a
magnifying glass to magnify any
slight variation in the position of
the matching lines, thereby making
it possible to adjust the markings
more accurately (Fig. 140),

6, Securely tighten the clamping nuts
after the vise has been finally
checked and set.

AT RIGHT ANGLES (90°) TO
THE DIRECTION OF THE CUT

1, Loosen the clamping bolts,

2. Move the vise around until the handle of
the vise is toward the front and the two
zero marks on the vise coincide with the
zero graduations on both sides of the base,

3, Tighten the nuts on the c¢lamping bolts
Just enough to hold the vise in position,

4, Examine the setting, and, if an adjustment

must be made, tap the vise into position
with a lead mallet.
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5. Preferably,use a magnifying glass when
the setting is being checked.

6. Tighten the c¢lamping nuts securely after
the vise has been finally checked and set.

AT AN ANGLE TO THE DIRECTION OF THE STROKE

1. Read both the instructions given on page
231 for determining the angle at which
the vise must be set and also the direc-
tions given for positioning the vise to
correspond with the angular setting,

2. Note that the zero position 1s the one
in which the vise jaws are set 90° to
the direction of the stroke. (Fig, 142).

3., Loosen the clamping nuts and move the
vise around from the zero position until
the zero mark on the vise coincides with _
the desired degree on the base (Fig. 143). FIG.142

4, Tighten the nuts on the clamping bolts
just enough to prevent the vise from
moving.

5. Check the setting, and, if it is neces-
sary to make an adjustment, lightly tap
the vise into position with a lead mallet,
Preferably use a magnifying glass when
the setting 1is being checked.

6. Securely tighten the c¢lamping nuts after
the vise has been finally checked and set.

 FIG.145

HOW TO SET THE VISE WITH THE AID OF AN JINDICATOR

NOTE: The setting of the vise with the gradua-

tions on the base is usually accurate
enough for most purposes; but when extreme ac-
curacy is essential, other methods must be em-
ployed. A very simple and accurate gage for
this purpose is the dial indicator, one of which
should always be availasble in a well-equipped
machine shop.

These 1lndicators are graduated to read either to

one one-thousandth part of an inch (1/1000") or
to one ten-thousandth part of an ineh (1/10,000"},

Page 125




Machine Shop Practice UNIT 1-P52(B)
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the operator estimating the value when the pointer is not exactly
on the line representing the basiec dimension, Four procedures

for setting the vise with the ald of an indicator are given in the
following pages.

HOW TO SET THE BOTTOM OF THE VISE PARALLEL

——L——-———_'-——_'_—ﬂ_——_—_-._-___

WITH THE TABLE WITH AN INDICATOR

1. Follow the procedure given on pages 119 to 182 if the vise is
not mounted on the table, selecting the procedure to suit the
style of vise,

m Be sure that dirt does not get between the
vise and the table surfaces because a Very

small particle between the surfaces will interfere with the
parallelism of the vise with the table.

5. Set the vise jaws approximately parallel with the direction
of the stroke, (Refer to Fig. 145.)

%, Open the vise to its full capacity.

4, Examine the work seat of the vise for burrs,
and carefully remove any that may be present,

5, Thoroughly clean the surface.

6. Select two test parallels high enough to
project above the top of the vise jaws and
long enough to extend two or three inches
beyond the width of the vise (Fig. 146).

NOTE: If parallels are not available, the
indicated readings may be taken d4i-
rectly from the work seat of the vise.

7. Thoroughly clean the parallels and lay them
carefully on the work surface of the vise.

7 _/,f/_/./.’%/////’//r
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8.

2.

10.

1l.

1z,

13,

© 14,

Place one against each of the vise jaws,

Arrenge the parallels against the face of the vise jaws so
that fthey both project evenly beyond the sides of the vise.
Some mechanics prefer to place a piece of tissue paper under
the ends of each parallel to insure good contact and to pre-
vent slipping (Fig. 146).

Select an indicator with the contact shaft perpendicular with
the dial (Fig. 144). The dial faces upward and can be con-
veniently read from the operating position.

NOTE: Dial indicators are made with two types of contact

shafts, one parallel and the other perpendlicular to
the face of the dial, Figs. 149 and 152 illustrate the ar-
rangement for both types of indicators.

Reverse the position of the tool holder in the tool post.
This will provide a more convenient surface upon which to
place the clamp because the tool end which contains the set -
screw and the tool has an irregular surface.

Attach & small,ball-type contact point to the end of the in-
dicator contact spindle. This point is simply screwed onto
the end of the contact spindle, and, when necessary, can be
removed quite easily (Fig. 148).

Assemble the indicator, the gage-~holding
rod, the swivel or sleeve, and the clamp.

Clamp the assembled unit to the end of
the tool holder with the dial facing up-
ward (Fig.152).

Manipulate the down-feed crank and the
cross-feed table control handle until
the contact point is about one-half
inch above one of the parallels.

F1G.149

T
2

V7 Romg ey
S

L F10.152 5

%
e Vs A .
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15, Set the machine so that the length of
the stroke is about one inch shorter
than the length of the parallels. )
(Refer to page 79 for adjusting the
stroke. )

16. Position the ram so that the contact
point travels within one-half ineh of
both ends of the parallels. (Refsr
to page 81 for positioning the ram.)

IR IY} 1If the ram with the attached indicator cannot be op-

erated by hand, use a slow speed to move the indica-

tor back and forth over the parallel, Great care must be exercised
that the point of the indicator is not allowed to travel beyond the
surface of the parsllel., If this should happen, the point would
-drop below the level of the surface and would damage the indicator
when the return stroke is made. This is aslso the reason for hav-
ing both parallels project evenly beyond the sides of the vise.
(Refer to operation No. 8.) In other words, both parallels must be
set in the same relation to the position of the stroke when the
testing operation is in progress; otherwise there is the possibil-
ity of the indicator traveling beyond the surface of one of them.

17. Move the ram so that it is at the
béginning of the stroke, and nove
the teble so that one end of the
parallel is under the contact point
of the indicator as shown at A, Fig,
154.

18, ILower the indicator until the
pointer registers about ten one-
thousandths of an inch on the dial.
This will make certain that the
point is making contact with the
parallel,

19. Note the measurement on the dial;
then move the ram to the forward
position B. If the vise is par-
allel, the indicator will show

the same reading at both ends of
the parallel. -

X

%

s

Bring the surface C of the second -
parallel under the indicator, »
ralsing the contact shaft slightly &
with the finger as the parallel is
716.155 moved directly underneath the point
of the indicator (Fig. 155).
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tween the work and the faced surfaces, With proper care the ac-
curacy of the vise can be preserved for an indefinite period of
time,

NOTE: Some vises have removable plates attached to the jaws,

These plates may be removed by taking out the fillister-
head serews. They can then be placed on a machine and the sur-
faces refaced or reground. This, however, is not usually done,
except upon the advice of the instructor or the person respon-
sible for the maintenance of the machine.

4, Place a piece of paper against
the fixed Jjaw of the vise,
Next to the paper in a vertical
position, place the beam of the
square as illustrated in Fig.157.

7
A expensive and

accurate tools and must be han-
dled with great care if their
accuracy is to be preserved.
Every precaution should be tak-
en against nicking the surface
or the edges; dropping a square
may permenently destroy its ac-
curacy, thereby rendering it
useless, Squares should be
kept in a box or case when not
in use.

N>

5. Place a block of clean wood be-
tween the beam of the square
and the movable jaw; then
tighten the vise sufficiently
to hold the square in this po-
sition.

6. Secure the indicator to the tool holder as-
cording to the instructions given on page
127, operations No. 9 to No. 13.

7. Move the ram and the table to bring the blade
of the square directly underneath the contact
point of the indicator as at A, Fig. 157.

8. Lower the assembled indicator with the down-feed crank until
the contact point of the indicator touches the edge of the blade.

9. Continue to lower the indicator until the finger of the dial
registers about ten one-thousandths of an inch, assuming that
basic dimensions on the dial are in terms of .001l".
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10.

il.

1z,

13.

14.

15.
16.

17,

18.

Observe the reading and move the table to
the right in order to bring the blade of
the square under the contact point as at
B, Fig., 158, :

Observe the position of the pointer, and if
the readings are the same at both ends of the
blade, the face of the fixed jaw is square.

Test at each end of the jaw in the same man-
ner, '

NOTE: If the pointer does not register the
same at both ends of the blade, it will
be necessary to shim betwesen the back of the plate and the ma-
chined surface of the vise, If the test shows that the face
is more than a few thousadnths out of square, the plate should
be reground because too much shimming may warp the plate when
the screws which hold it to the vise are tightened. Consult
the instructor about this before taking any action. -

Observe the difference in the readings indicated
at each end of the blade and determine the direec-
tion in which the blade must be shimmed to cor-
rect the inaccuracy.

Estimate the thickness of the shim, realizing that
the thickness of the shim should be the same as
the error noted on the indicator if the length

of the blade and the height of the plate are the
same, Similarly, note that the thickness will

be only half of the indicated error if the blade
is twice as long as the height of the plate.

Measure the shim with a micrometer.

Remove the square from the vise and carefully
place it in a safe place.

Take out the fillister-head screws, remove the
plate, and clean the machined surface of the
vise and the back of the plate., If

the reading indicated that the
blade is high at B, place the
shim between the upper surfaces
of the two faces; if it is low
at B, place the shim between
the lower surfaces.

Hold the plate and the shim in
place with the hand and insert -
the)fillister—head screws (Fig. FI0.159
159).
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19. Tighten the screws so that the plate is held securely.

20, Again place the sguare in the vise and repeat the testing pro-
' cedure until the face of the Jjaw 1s square.

21, Remove the indicator from the machine, the square from the
vise, and carefully replace them in their boxes.

HOW TO SET THE VISE PARALLEL WITH THE DIRECTION
) OF THE STROKE Y AN INDICATOR

1, If it is necessary to mount the vise on the shaper
table, follow the instructions given on page 119.
The vise, however, when not in use, s usually left .
on the table,

2. Loosen the clamping nuts and set
the vise so that the jaws are par-
allel with the direction of the
cut, The vise handle should be
on the left and the zero mark on
the vise should coincide with the
909 graduation on the base.

4 3. Tighten lightly the nuts on the
clamping bolts, The nuts should
be tight enough to prevent the
vise from swiveling, yet loose
enough to allow the vise to be
moved by a tap with the hand or
with a 1light lead mallet.

4, Clamp the assembled indicator in
the tool post or to the shank of
the tool holder (Fig. 151). '

5, Observe that the indlcator has a
contact shaft perpendicular to

the face of the dial. When a vertical surface

is being teated, this style of indicator can be

read more conveniently than ean sn indicator with

a contact shaft parallel with the face of the

dial. (Refer to page 127, Figs. 149 and 152.)

6. Arrange the indicator with the contact point to-
ward, but not touching, the face of the fixed

Jaw (Fig. 160).

7. Set the stroke of the machine for one inch less than the length
of the fixed jaw., (Refer to page 79 for setting the stroke.)

8. Adjust the position of the ram to allow the contact point to
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