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DESCRIPTION /- WORK HOLDING DEVICES
(_OBJECTIVES OF UNIT )

1. To describe the principal types of shaper vises.

2. To describe other types of holding devices.

3. To discuss some of the reasons, advantages, end disadvantages
for the selection of the type of holding device.

INTRODUCTORY INFORMATION

The manner of holding the work in the shaper is an important part
of shaper operation, and, although the devices used are simple,
they can be arranged in numerous ways and combined to accommodate
a wide variety of work. It is, therefore, essential that the
shaper operator be familiar with the different types of holding
devices and be acquainted with some of their particular features
so that he can intelligently select the most suitable method of
holding the work.

Most of the small work is held in the shaper vise which is bolted
to the top of the work table. If, however, the work is too large
or for any other reason ¢annot be held in the vise, the vise can
be removed and the work secured to the top or, in some instances,
to the side of the table, _

ordinarily, the shaper table is large enough to support the whole
area of the work, but there are times when large pieces that ex-
tend beyond the shaper table can be conveniently machined if the
overhanging portion is given additional support. The limiting
factors for this procedure are the length of the stroke, the abil
ity of the tool to reach the surface to be finished, and the ad-
visability of using the shaper for the work to be machined.

Sometimes, what appears to be a very complex setup can be made
comparatively simple by using a holding device called a fixture,
and, although fixture design is beyond the scope of this manual,
nevertheless, simple arrangements of standard holding devices
combining the methods of holding work as set down in this sec-
tion,are not beyond the ability of the intelligent shaper oper-
ator to suggest or even to design.
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DESCRIPTION OF WORK-HOLDING DEVICES

THE SHAPER VISE

The principal parts of the vise are . .
the base, the body, the fixed jaw, ; P
the movable jaw, the screw, the han- X wﬂﬁﬁﬁm”

dle (or wrench), and the plates which Reiy “SRP#
are attached to the face of the Jaws. \ R

The bases of the vises(Figs. 89, 91,
and 92) are bolted to the table by
either three or four bolts, the num-
ber of bolts depending upon the de-
sign of the base, The base is gradu-
ated through an arc of 180° with a
zero (0) position on the left side, a zero (0) position on the right
side, and with a 90° mark in the front, midway between the two zero
marks. on the underside of the base are provided square keys
which fit into the table slots and which square the base on the
shaper table,

The body of the vise is a semisteel casting which fits on the base
of the vise (Fig. 89). The heads of the bolts, which are free to
slide, are held in a circular groove in the underside of the body.
Wwhen the vise is being assembled, the bolts pass through holes in
the base and holes in the table as shown in Fig. 90, Washers and
nuts are placed on the bolts which extend into the openings and,
when tightened, secure the vise and base to the table., When the
nuts have been loosened, the vise can be swiveled to form any an-~
gle with the direction of the stroke. The pilot in the base pro-
vides a central point about which the body of the vise swivels.

BODY OF VISE

{ BOLTS ARE

5 FASTENED ON' E
UNDERSIDE
OF TABLE

FIG.89 FIG.90
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In the design shown in Fig. )
91, the base acts as a
clamping ring for the body. -
It is split so that it can
be assembled on the projec-
tion called the hub (Fig.
91) on the underside of
the body of the vise. Two
fillister-head screws hold
together the two halves of
the clamping ring, or base,
The vise may be swiveled
to any angle horizontally
and, consequently, when the
nuts which hold the base to
the table are tightened,
they exert a downward pull
YN on the flange of the hub
KEY =7 g AV i Do ™ o and hold the vise securely

G e B |LLISTER-HEAD SCREW R in POSitiOn.

. The base illustrated in
GROOVES ZERO MARK : Fig, 92 1is bolted to the

- l table of the shaper and is
held independently of the
vise body (Fig. 92).
The base is made with a
aireular T-slot to receive
W i!§\ the heads of four T-bolts.
P ILOT HOLE = ?nESFDR The bolts project above the

g BOuLIS base and are made long
enough to pass through the
flange on the bottom of the
vise and to hold a washer
and a nut, When the nuts
are loosened, the vise may
be swiveled horizontally to
any desired angle, The
vise is securely clamped to
the base when the muts are
tightened (Fig. 93). -

The vise (Fig. 89) has bosses which are cast on
the underside of the vise body, The bosses pro- -,
vide additional support when wide pleces are
held between the jaws or when the vise is used
with the jaws at right angles (90°) to the di-
rection of the cut. When the vise is in this
position and the work is held vertically, the
jaws should be offset to permit the ends of

FIG.93 .
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bars to be machined (Fig. 94).

The solid, or fixed jaw, (Fig. 96) is
an integral part of the vise body and is
machined square with the surfaces upon
which slides the movable jaw (Figs. 95
and 96), Both the fixed and the mov-
able jaws are usually faced with either
annealed or hardened and ground steel
plates, Although hardened and ground
plates hold their accuracy better and
their surfaces are not so easily dam-
aged, annealed plates have a slightly
greater gripping power, The plates

may be removed by taking out the screws
which attach them to the jaws, This
becomes necessary only if the plates
need to be reground or machined.

Movable vise jaws are operated
by either single or double
screws, The movable jaw (Fig. 22 :
95) 1is operated by a single USUALLY
screw and is provided with Guipes N HeRDENED
guides to hold it square. The ‘ GROUND
straps are bolted to the under-

side of the block and are ad-
justed to allow the movable jaw
to slide without the tendency
to 1ift excessively.

GROUND FACE

The vise screw passes through
a nut which is attached to the
bottom of the movable jaw; two
bearings. one at each end of
the casting, support the screw
(Fig. 96). A large washer
is placed on one end of the
screw to receive the pull
caused by the tension on the
screw when the vise has been
tightened. The lock nuts or
adjustable colldars hold the
washer in place and provide
for necessary adjustment, The
movable jaw of the single-
screw vise has a flat top which

FI1G.96
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mey be used as a surface plate for use with measuring instruments.

A vise also may be equipped with
double screws (Fig. 97}. The
movable jaw of this vise is made
without guides and, in addition to
holding straight work, it will hold
work with a slight teper. When the
nut B has been loosened, the movable
Jaw ¢an be moved forward by hand un-
til it is ageinst the work. The Jaw
is forced against the object by two
setup screws which are held in a
special block and which can be ad-
justed to sult the position of the

MOVABLE JAw

SPECIAL BLOCK

e ok Fris movable jaw., When the nut A (Fig.
{5EE BELOW) 98) has been loosened, the special

block may be raised so that the
tongue on the underside may be 1lift-
FIG.97 ed clear of the groove, The block
may then be moved to any posi-
tion in which the tongue
and groove coincide
and in which the ad-
Justment is enough
to allow the screws,
when turned, to
force the movable
jaw against the
work, When the
nut A has been
tightened, pres-
sure can be ap-
plied to the
movable jaw by
tightening the
two setup screws.
Finslly, the nut
B must be tighten-
ed to hold the mov-
able jaw firmly
against the surface
of the vise body.

DOUBLE-SCREW VISE

FIG.%8

The shaper and planer vise illustrated in Fig. 99 1is fre-
quently found in machine shops. The vise embodies the same
principle as the double-screw vise, but the special block
which holds the set screws is furnished with two plates in-

Page 102




Machine Shop Practice UNIT 1-T52(B)
Trade Theory Series SHAPER WORK Beginner's Course

stead of the tongue and groove
used In the previous design PIC.99 -

(Fig. 98). In addition, the - K2 MO

block has a ledge upon which - SPECIAL BLOCK

FIXED JAW

rests the undercut surface of
the movable jaw, Three small-
er set screws take the place
of the two heavier screws
with which double-gcrew vises
are equipped. The jaws of
this vise are not faced with
steel plates,

The selection of eilther the
single~ or double-screw vise
will depend upon the nature
of the work. The preference
for the single-screw vise is
based upon the fact that the single-screw type is simpler and quick~
er to operate; on the other hand, the double-screw vise has the ad-
vantage of being able to hold work with a slight taper and to hold
the movable jaw very securely against the work.

For tapered and irregularly shaped pleces, a vise (Fig. 100) with a
swiveling movable jaw may be used. The jaw is pivoted on a central
stud which allows the jaw to align itself against the side of the
object. Two bolts are used to clamp

the jaw in position, It should be

observed that the screw draws the
swiveling jaw to the work in-

stead of forcing the Jaw for- SWIVELING o —
ward. Whenever the vise is MOVABLE s ‘%%:LAMB‘;FTGS
AW —> \ .

to be used to hold regular-
ly shaped pieces with
parallel sides, the
swiveling jaw must be
set in line with the
fixed jaw, This is
accomplished by us-
ing a dowel pin which
is provided for lo- \ s A e
cating the swiveling D ) SWIVEL JAW
jaw in proper align- i &M JoL. o ¥7. TO TAPERED
ment with the fixed jaw. ) TR gy

Manufacturers of shapers
supply a vise as part of
the regular equipment of the
machine, leaving the declsion,
however, as to the type of vise to FIG.100
the purchaser.
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PARALLELS

~ It is not always practicable to place the work between the jaws of
the vise or to lay the work directly on the table without some sup-
porting plece underneath, Sometimes projections on the underside
of the work require that the plece be raised to c¢lear the projec-
tions, or it may be necessary to raise the work a definite amount,
or otherwise to simplify the machining operations. These support-
ing pieces are called parallels (Fig. 101}. They are square or rec-
tangular bars A made 1n palirs of elther cast iron or steel. Fre-
quently parallels are made by cutting off two pileces from a square
or rectangular bar of cold drawn steel, or they may be accurately
machined to any desired size, For genersl shaper work, the larger
parallels are often made of cast iron and have grooves cut the en-
tire length of their surfaces as shown at B. The purpose of this
is to lighten the parallels somewhat and present less area to be
cleaned and to be kept free of burrs. Another method of lighten-
ing parallels 1s to undercut the sides and cut holes in the webs
as illustrated at C. When extreme accuracy is required, the par-
allels are made of steel which is hardened, seasoned, and ground.

There is no definite standard as to how high, wide, or long a par-
alliel must be, Opinions vary as to what are the most sultable
gsizes to have available for use with the shaper., Manufacturers
usually sell) parallels in sets which are designed so that when
used singly or in combinations they wlll give a wide range of
sizes. TFor general shaper work, parallels should range progres-
sively from about 1/8" high, 1/4" wide, and 6" long, up to sbout

- 3" high, 1-1/2" wide,and 12" long. To suit special purposes, how-
ever, it 1s often more economical and more practicable to make or
purchase a set of parallels instead of using avallable parallels
in combination,

Occasionally, adjustable parallels D) very conveniently can be used
to support the work in the shaper vise. As the parallels can be
set and locked to micrometer measurement, any height from 3/8" %o
2-1/4" can be obtained with a set of these parallels,

T

£ PARALLELS) o™
_ 2

4

e
i e— N ™
A " PARALLELS

-t
~

rI6.101
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SHAPER _BOLTS

The most convenient method of fastening work or work-holding devices
to the table is by the use of T-head bolts. For holding vises and
many other types of work and work-holding devices, the square T-head
bolt (Fig. 102) is ordinarily used. The heads of these bolts fit
into T-slots which are cut in the shaper table, The square T-head
bolts must be inserted in the end of the slot and moved along
lengthwise to the desired position, The bolts cannot turn in the
slot or be 1ifted out of the slot, which, of course, is the purpose
of the square head and the T-slot.

For use with some setups, it is more convenient to place the bolt
in the slot after the work has been placed on the table. TFor this
reason, a cut-away T-bolt (Fig. 102) is manufactured., This belt
can be inserted into the slot and then turned, The head is made
narrow enough so that it can be placed in the top of the slot,
and, as the length is longer than the width, a partial turn of the
bolt causes the head to catech on the side of the T-slot and thus
prevents the head from further turning. Besides, the head catches
on the underside of the slot and prevents the bolts from belng
pulled out.

For types of work in which different lengths of bolts are required,
the tapped T-head bolt (Fig.102) 1is frequently used. The head, or
block, is tapped to receive a stud which may be made to any desired
length and on which a thread is cut on both ends. The head of the
bolt can be inserted into the T-slot and moved along to the assign-
ed position. The stud is then screwed into the head as far as the
shoulder of the thread will permit. The shoulder will prevent fur-
ther turning of the stud in the head when the nut is being tight-
ened, The assembled bolt, likewise, is held In the slot by the
head, A nut and a washer are furnished with each bolt. :

Bolts, alone, are limited in their use to objeéts that have holes
or slots to receive them, Used with clamps, however, bolts may be
utilized for innumerable purposes. '

CUT-AwAY
T-80LT

FIG.102
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STRAPS OR CLAMPS

Clamps are designed to hold objects which
have a wide range of sizes and shapes,
Usually the styles purchased from the man-
ufacturers are sufficient for most pur-
poses, but there are occasions when special
ones must be made, As clamps are subject
to severe usage,they should be made of
tough, heat-treated steel,

The plain clamp, illustrated in Fig. 103,
is stiff and strong and is used for gen-
eral clamping purposes, It is made with
an elongated slot, or hole, through which
the T-bolt passes, The bottom of the
clamp is flat; the top and the sides ta-
per. The shape of the work to be clamped
must be such that the ¢lamps can be plac-
ed in a position which will not interfere
with the machining of the surfaces.

An exceedingly useful clamp is the U-clamp
(Fig, 104) which is made with a continuous
slot, and is open at one end. The U-clamp
has an advantage over the plain clamp
which has a closed slot, because 1t can be
removed without taking the nut off the T-
bolt, and the bolt can be located in the
most advantageous position for clamping by
pushing it along the slot in the clamp.
The disadvantage of the U-clamp 1s that it
has a tendency to spread and bend under
heavy clamping pressure., The U-clamp may
be purchased with or without a finger, but
although the finger adds to the usefulness
of the clamp,it is better to use the lat-
ter type (Fig. 105) whenever this type can
be employed.

When a finger clamp is used, the finger 1s
usually supported in a drilled or cored
hole in the work. This is a convenlent
method of holding the work without inter-
fering with the machining operations.
Drilled holes, however, may be objection-
able, and, uniess a cored hole is avail-
able, another type of clamp must be used.

Duplicate pieces with cored or drilled
holes in their sides can be held with a
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double finger clamp illustrated in Fig.
106. As the double finger clamp is a
1ittle shorter than the usual style of
clamp, the work can be placed so that
one bolt will clamp the two pleces .

A gooseneck, or offset clamp is shown in
Fig, 107. The offset feature of this clamp
allows the top of the clamping bolt and

the nut to be below the surface to be planed,

The adjustable clamp shown in the insert
(Fig. 103) is similar to the plain clamp,
except that the adjustable clamp has a set
serew in a tapped hole opposite the clamp-
ing end. This adjustable device allows
the back of the clamp to be raised or low-
ered by turning the screw to the right or
to the left. By this means the clamp may
be quickly adjusted to the height of the
clamped surface without the use of packing
strips. The single-point contact of the
screw may or may not be an advantage. It
the part to be clamped has a curved sur-
face, there will be a tendency for the
clamp to slide off the work. In contrast,
if the clamped surface were flat but set
at an angle causing the clamp to be tilted
slightly sideways, then the singl e~-point
contact of the screw would be an advan-
tage. The final declsion, as to whether
an adjustable clamp or a plain clamp 1is to
be used, must be left to the judgment of
the individual.

The clamps previously described are usual-
1y adequate for most clamping purposes,
but occasionally a special clamp is prefer-
able, such as the one illustrated in Fig.
108, The clamps are placed belween stops
inserted in the table slots and the work to
. g ; _ %1 ©be clamped. When the nuts on the bolts are
A sTRips BoLTED § ‘ 4 tightened, the work is forced downward on
TO TABLE » | +the table, It should be noticed that four
i a0 slots in the table are required for this
setup; whereas most shaper tables are pro-
vided with three slots. This deficiency
can be overcome, however, if a strip 1s
clamped on both sides of the table and al-
lowed to project above the top of the ta-
ble about one inch in order to take the
thrust of the clamps., (See Fig. 108.)
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FIG.109

FIc.110

STOPS

Stop pins (Fig. 109) are used to prevent
movement of the work on the table, They
can be placed at the ends or along the
sldes of the work in order to take the
thrust of the tool, or they can be used
to hold the work to the table. For lo-
cating the stops 1n relation to the work,
the table is provided with holes in addi-
tion to the T-slots, Plaln stops, as
shown at A, may be round or square pleces
of steel Turned down at one end to fit
the table slots or the reamed holes in
the table, Often stop pins are plain
blocks, B, which can be inserted into
the table slots, or they may have holes
drilled or slots cut through the center
so that they can be held to the table
with bolts. Others, D, are provided
with steps which catch on the underside
of the T-slots. These are inserted in
the ends of the T-slot and then pushed
along to the required position. The
stops, 1llustrated at C, D, and E, are
tapped to hold set screws which can be
tightened directly against the work or
can be used in connection with toe dogs
(Fig. 110). =~ The screws are set either
atraight or at an angle, those set
stralght usually being used to take the
thrust of the tool and the ones inclined
at an angle used to exert a downward
pressure when the work is being held,

TOE DOGS

A simlilar method of holding work is em-
ployed when thin material is held on the
table with toe dogs (Fig. 110). The
dogs are forged from round steck with
either a flat end as shown at 4 or a
pointed end as shown at B. At the oppo-
site end, a counterbored hole is made

to receive the end of a screw which is
used to force the toe dog against the
work, The narrow edge or the polint of
the dog, whichever is used, allows clear-
ance for the tool when thin metal is be-
ing planed, while the slight angle at
which the dog is set holds the work se-
curely to the table.
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HOLD-DOWNS S ———
HOLD~DOWNS e

Hold-downs (Fig. 111) &re thin, wedge-shaped
pleces of hardened and ground steel used prin-
cipally to hold work in the vise., The larger
edge, which is placed against the vise jaws,
is ground at an angle of 92° with the under-
silde; the thin contact edge is left square
with the bottom, or, in some cases, is round-
ed slightly. When the Job and the hold-downs
have been placed in position, and the jaws of
the vise have been tightened, the hold-downs
are tilted slightly, a position which forces
the work down on the supporting surface.

This method 1s used to hold flat work which
cannot be held conveniently by other methods.
It is especially sultable for holding thin
metal and for holding a Jjob when a small
amount is to be removed from the surface,
With this arrangement, the work can be held
securely without distortion, and, at the
same time, there 1s ample room for manip-
ulating the shaper tool.

ALIGNING STRIPS, OR BARS

Aligning strips (Fig. 112) are placed on the
shaper table as a gulde to setting the work
parallel, at 909, or at an angle to the di-
rection of the stroke. They may be used gl-
so as stops against which the end of the ma-
terial may be placed when duplicate lengths
are being cut off from a plece of stock.
Aligning strips can be plain bars, as illus-
trated at A and B. They may both be held to
the table With ¢Tamps and bolts and, in the
cagse of B, with bolts which pass through the
slot, These strips may be located and set
in any desired position on the table, but
they should be securely braced with stops to
prevent their shifting if the work is held
against the strips with set screws,

The two styles of aligning strips illustrated
at ¢ and D are provided with tongues which

fit” into The table slots, This limits the use
of these strips to being set parallel with the
travel of the tool as shown in the inserts E
and F. The tongues, however, make possible a
quick and easy alignment of the strips par-
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allel with the direction of the cut. In addition, the tongues pre-
vent the strips from shifting, The aligning strip shown at F may
be reversed so that the high side of the strip also can be placed
against the work,

To locate and align round shatting on the shaper table, the angular
aligning strip shown at G is sometimes used. The strip is aligned
parallel with the directIon of the cut by placing the tongue of the
strip in the table slot H. Bolis secure the strip to the table.

The sloping face of the allgning bar is made so that it will form an
angle of about 80° with the top of the table, When the round shaft
is forced against the bar by the screws of the stops, the shaft will
in turn be forced downwards by the slope of the bar. A binding
plece is inserted between the screw and the shaft to protect the
ghaft from the end of the screw and to present a flat surface for
the point of contact., As the center of the screw 1is above the cen-
ter of the shaft, the packing block is placed at the bottom of the
binding piece.

¥-BLOCKS

In addition to the method of placing shafts and
round pieces directly on the shaper tabls, round
work may be held in rectangular blocks with 90°
V-shaped openings cut in one or more of their
sides. Shafts are usually many times longer

in proportion to their dlameters, and for this
reason two blocks are ordinarily used to support
the work., As the openings resemble a ¥, they
are called V-blocks (Fig. 113).

- Although styles of V-blocks vary considerably,
probably the two most practical styles are
those illustrated at 4 and B. The one illus-
trated at A has a flange on the base, the ledge
of which is used to support the point of the
clamps when the block is clamped to the shaper
table. On the underside of the block is a rec-
tangular groove which is cut the entire length
of the V-block and into which square blocks, or
tongues, are inserted and held in place with
screws. The tongues project below the undersur-
face of the V-block sc that when it is placed on
the table the tongues fit into the table slot
and align the V-block parallel with the direc-
tion of the cut. Although this is an advanteage,
it 1imits the position of the V-block to placing
it central with the table slots. Because of the
spacing of the slots on the table, frequently
the clamping bolts cannot be placed near enough
to the work that they are intended to clamp.
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For this reason the tongues can be removed from the underside of the
¥-block so that they can be placed nearer to the clamping bolts. Al-
though it is a simple matter to remove the tongue, nevertheless it
saves time to have available V-blocks without tongues, as illustrat-
ed at B. With this style, the flange also has been omitted so that
the V-block cav be placed as close to the clamping bolt as possible,
Time and care, however, are required to align, or set, this style of
V-block in the desired position,

Occasionally, specisl V-blocks such as those illustrated at C can be
used. This type of V-block has the advantage of having tongues so
that it can be aligned quickly and accurately with the direction of
the stroke, It also is provided with flanges which permit it to be
clamped to the table, In addition, it carries its own clamping de-
vice to hold the work in position and thus eliminates the necessity
of shifting the V-block so that the clamping bolts can be placed
near the work.,

ANGLE PLATE

Work and odd-shaped castings which must be held at right angles to a
finished surface can be held by clamping the finished surface to an
IL-shaped device called an angle plate (Fig. 114). These angle plates
are made either of steel or cast iron and are accurately machined to
an angle of 90°, Usually angle plates for shapers are made of cast
iron with a rib in the center to support the two adjoining sides and
with elongated holes through which bolts pass to hold the work to

the angle plate and to bolt the angle plate to the table.

On the underside of the base of the angle plate B are cut two rectan-
gular slots at 90° to each other, Into these slots tongues or keys
may be fitted and held in position with screws, The tongues may be
placed in either one of the slots, depending on whether the angle

plate is to be placed parallel or at 90° with the direction

o)

The bolt slots in TN 74e ANGLE PLATE
the base are cut LB ' ‘

parallel with the
length of the
angle plate so
that when the
tongues are lo-
cated in the T-
slot, as illus-
trated at 4, the
holes will extend
over to the sdja-

cent T-slots., ~ NS 4 FiG.114 :
o1l 2

of the cut.

T P

Whenever it is necessary to set the angle plate on the shaper table
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at an angle with the direction of the cut, the tongues may be removed
entirely from the rectangular slots. To avoid the necessity, there-
fore, of changing and removing the keys, an angle plate, C, with a
plain base may be used. Also, because of the position of the angle
plate on the table, it may not be possible to use the bolt holes in

the base, for in order that the bolts may pass through the angle-

plate slots, they must coincide with the table slots. If this should
be the case, the angle plate must be fastened to the table with .
clamps. Stops also may be necessary to prevent the plate from shift-
ing, Often, however, by rearranging the-setup or by shifting the an-
gle plate slightly on the table, one of the bolts may be utilized to
hold one side of the plate and clamps may be used to secure the remaln-
ing portion., Furthermore, bolts which pass through slots or bolt holes
have a greater gripping power because of their direct gripping action
as compared with the lever action of the clamp, and should be used -
whenever practical when two surfaces are being clamped together,

C~CLAMPS

There are times when clamps
and bolts cannot conveniently
be employed to hold parts to-
gether, and for this reason
other clamping devices have
been designed which may be
substituted. One of these de-
vices is the C-clamp illustra-
ted in Fig. 115, As the name
implies, it is shaped like the
letter ¢. The clamp should be

: e made of tough steel and heat
treated after forging to increase its strength and to reduce any
tendency to spring. The parts to be held together are clamped between
the pad and the end of the screw, and when pressure 1s applied by
turning the screw, the pleces are held tlghtly together. '

The C-clamp illustrated at 4 is a heavy-duty clamp with a plain
serew and, conseguently, unless some means is used to protect the
surface being clamped, the end of the screw will mar the surface.
This may or may not be objectionable. To overcome this, the screw
in clamp B is provided with a swiveled end so that when the end of
the screw makes contact with the work it stops rotating but allows
the screw to continue to turn and apply additional pressure. Add-
ed protection for the surface being clamped may be obtained by
placing a plece of soft metal or cardboard under the swiveled end
of the screw and another piece on the pad of the clamp, The swive
eled end of the secrew has an additional feature in that it allows
the swiveled end of the screw to align itself against a tapered or
an irregular surface.

The styles of c¢lamps vary considerably. For light clamping pur-

Page 112




Machine Shop Practice UNIT 1-T52(B)
Trade Theory Series SHAPER WORK Beginner's Course

poses, the one illustrated at B can be used, whereas for use when
considerable clamping pressure is required, the heavy-duty clamp
i1lustrated at A is preferable. Special styles may be purchased as
desired. :

VWhen the size of the clamp is being designated, the distance between
the end of the screw and the ped of a fully opened C-clamp is called

the capacity; the distanee from the center of the serew to the Inside
- edge of the C-clamp 1s termed the throat, Ordinarily, C-clamps are
made with narrow throats because there is less strain on the clamp
when the distance from the screw to the back of the clamp is short,
Should it be necessary that the screw applylng the clamping pressure
be at some distance from the edge of the clamped surface, then a
C-clamp with a deep throat must be used. -C~clamps are qulckly and
easily adjusted, and are convenient and handy when used in the cor-
Tect situation.

MACHINIST'S CLAMPS

Another style of clamp that is used con-
siderably is the machinist's, or parallel,
clamp (Fig. 116), This clamp is espec-
ially suitable when the pieces to be
held together are parallel and have a
machined finish. _

The machlnist's clamp consists of two
serews and two jaws which embody the

same principle of gripping as do the
clamps and the bolts (Fig. 199) with

the exception that the machinist's clamp
is self-contained and needs no addition-
al support. Screw C takes the place of
the supporting block in Fig. 199 and can
be adjusted to sult the width of the sur- .
faces to be clamped; and, similarily, screw D is substituted for the
clamping bolt whieh is used to apply the clamping pressure., The
shoulder of the center screw D has been made convex Yo rest on a con-
cave seat which is cut in the outer side of the jaw A. This con-
struction allows the jaws to tilt slightly. The end of the screw c
is turned down to fit loosely into a blind hole that is drilled in
the face of the jaw and toward the end, )

The Jjaws are made >f tough, drop-forged steel, and, together with the
screws, are heat treated to increase their strength Both holes in
the jaw B are threaded; the holes in the jaw A are plain., When the
clamp is adjusted properly, it holds very securely, and if a strip

of soft metal or cardboard 1s placed between the jJjaws and the clamp-
ed surface, the Jaws of the clamp will not mar the work., The ma-.
chinist's clamp is light, handy, and convenient, but not particularly
powerful, _
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JACKS

In spite of all the clamping devices and
methods of holding work on the shaper ta-
ble, it is not always possible to level

" work or to support overhanging pieces
properly without the aid of a Jack (Fig.
117). A jack can be easily slipped under
the work, the screw adjusted to the height
of the supported surface, and then the
screw locked in position so that it does
not jar loose.

The body of the Jack A is threaded to re-
ceive the screw which may be raised or
lowered by turning. The screw has a

- ball joint at the top which allows the
end to swivel and to bear evenly against
the surface of the work.

Without some form of locking device, the
serew of the jack would be jarred loose
by the vibration of the machine, To over-
come this, the body of the jack is split
at the upper end so that when the clamp-
ing nut is tightened the threaded portion
of the screw is gripped and held securely.
This, however, is not the only type of
locking device. Sometimes an extra nut
F1G.117 is placed on the screw near the top of

: the jack as illustrated at B. After the

"~ top of the screw has been set to the

height of the supported surface, this extra nut is given a partial
turn clockwise, Thus the serew is locked tightly by being drawn
against the thread in the body of the Jack,

Jacks are made in various sizes to accommodate different heights of
work. If a jack is not high enough to reach the work, a small jack
may be placed on a block, or an extension base may be used,

When a bolt and cleamp are used to hold an overhanglng surface, a

jack placed underneath the work makes a very sultable support. Jacks,
then, are a very convenient means of levelling, bracing, and support-
ing work. ‘A set of them should always be available, especially when
a large variety of work must be set up on the shaper table,

SHIMS AND WEDGES

Whenever a rough casting or uneven work is secured directly to the
shaper table, the uneven surfaces must be supported to prevent rock-
ing, It is especially important to have a solid foundation umder
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the part to be clamped., This support will
prevent any spring or distortion due to the
pressure of the clamps. As these spaces
are usually small, thin strips of metal,
wood, cardboard, or paper, called shims,
are used as packing. '

Sometimes it is more practical to use a
wedge, which is a piece of steel thinner at
one end than at the other, The thin end of
the wedge can be inserted into the space and
then tapped slightly to make a solld base,
When work must be leveled on the table, the
wedge is often preferable because the low
spot can be easily raised by inserting a
wedge at the proper place and tapping or
driving it in as may be required. Although b . |
wedges and shims can be made of almost any ¥ b R
material, they are usually made of metal,

FiG.llB
PACKING AND STEP BLOCKS

Square or Tectangular blocks are used to support straps, or clamps,
at the end opposite the work. As the clamp must be level to obtain
maximum gripping power, blocks are made in various sizes so that
they can be used singly or in combination and in such a manner that
the height of the supporting surface corresponds to that of the work.
Usually packing blocks are made of metal; however, wood blocks are
often substituted.

To suilt the various heights to which the end of the clamp must be
supported, the step block with its series of raised surfaces is an ex-
ceedingly handy
piece of equip-
L z ment., Although it
STEP & PACKING 4 N, is difficult, in
BLOCKS = % " all cases, to fore-
et tell at what height
the clamp must be
supported, never-
theless, the slight
variation between
the height of the
selected step and
the height of the
work can be elim-
inated by putting
a thin packing
strip between the
clamp and the
step to be used.

FIG.119
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FIXTURES

A fixture (Fig. 120) is a special
device designed to hold irregular-
1y shaped jobs which canrnot be

€ CLAMP SWUNG held by the usual methods and to

INTO OPEN [ hold pieces which are required in
POSITION large quantities.

e

Both the fixture and the tool are
moved during shaper-machining op-
erations and for this reason a
fixture for shaper work is used
principally as a holding device.
The larger fixtures are usually
fastened to the table; the small-~
er ones are often held in the
'Vise. i

A good fixture is made so that the
work is located accurately, secur-

'ﬁnié ed quickly and firmly, and releas-
) ed easily.

", Whether or not a fixture should be used depends upon many factors.
If there are a large number of pieces to be made and if the cost per
piece can be reduced by using a fixture, one may be justified., 0dd-
shaped pleces that are awkward to handle and require considerable
time to set up may often be easily and quickly clamped in a fixture.
on the other hand, to make a fixture for ome or two pleces, even if
the pieces are difficult to hold by the usual methods, does not, as
a rule, warrant the cost.

SPECIAL VISE JAWS

Special vise Jaws and shaped
vise blocks, although not ordi-
narily classified as fixtures,
have a great many posslbilities
for holding work which would be
difficult to hold in any other
way. Only three simple examples
are given in Fig. 121, but it
should be remembered that these
types of holding devices have a
great many adaptations and in many ine-
stances can be used instead of expen-
sive fixtures,
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