SHAPER

WORKING PRINCIPLE:
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PRINCIPALPARTS:

1. Base: It is a heavy and robust cast iron body which acts as a support for all other parts of
the machine, which are mounted over it.

2. Column: It is a box type cast Iron body, mounted on the base and acts as housing for the
operating mechanism of the machine, and the electricals. It also acts as a support for other
parts of the machine such as cross rail and ram, etc. On its top it carries a machined ways, in
which ram reciprocates and vertical guide ways at its front.

3. Cross-rail: It is a heavy cast Iron construction, attached to the column at its front on the
vertical guide ways. It carries two mechanisms, one for elevating the table and the other for
across traverse of the table.

4. Table: It is made of cast Iron and has a box type construction. It holds and supports the
work during the operation and slides along the cross-rail to provide feed to the work. T-slots
are provided on its top and sides for securing the work to it.

5. Ram: It is also an Iron casting, semi circular in shape and provided with a ribbed
construction inside for rigidity and strength. It carries the tool head and travels in dove tail
guide ways to provide a straight line motion to the tool. It carries the mechanism for
adjustment of ram position inside it.

6. Toolhead: It isthe device to hold thetool. It canslide up and downand canbe swung to a
desired angle to set the tool at a desired position for the operation.

7. Vice: It is a jobholding device and is mountedonthetable. It holds and supportsthe work
during the operation. Alternatively, the job can be directly clamped to the machine table.

SIZEANDSPECIFICATIONS

The size of the shaper is determined by the maximum length of cut or stroke it can
make. A standard shaper is usually capable of holding and machining a cube of the same
dimensions as the length of stroke. The length of stroke is always the principal dimension,but
a number of other details are also required to specify a shaper fully. Complete specifications
of a 300 mm stroke shaper are as follows.




1. Lengthofstroke 300mm
2.Max.Horizontaltraveloftable 350mm
3.Max.Verticaltraveloftable 365mm
4.Max.Distancefromtabletoram 12mm

5.Max.Verticaltraveloftoolslide 117mm

6.Lengthandwidthtotabletop 300x250mm
7.Lengthanddepthoftableside 241x317mm
8.PowerofMotor 2/2HPOR1.5/1.5kw

9.No.oframcycles perminimum 6
10.Rangeoframcycleperminimum 21t022 mm

11.Toolboxtakestoolofsize 16x22mm

12.Max.Viceopening 152mm
13.ApproximateWeight 700kg

14.Floorspace 1350490mm

CLASSIFICATIONOFSHAPERS

Shapers are classified in manyways, i.e. accordingto lengthofstroke,type ofdriving
mechanism, direction of travel of ram, the type of work they do, the type of design of table
etc. The main classification is as follows:

1. Standard Shaper: It consistsofa plaintable, mayor may not have the verticalsupports at its
front. In some machines there is a provision forthe table to swivelaround horizontalaxis,
parallel to ram. This enables machining of inclined flat surfaces. Material is cut intheforward
strokeof the tool and the return stroke is idle. It is also known as plain shaper.

2. Draw-cut Shaper: it is similar to standard shaper, but is comparatively much heavier and
the metal cutting operation takes place during the return stroke of the ram i.e. in moving
towards the column. Its heavy construction enables heavier cuts with less vibration.

3. Horizontal Shaper: It is a very popular shaper in which the ram and tool reciprocates in
horizontal plane. Normally used to machine flat surfaces.

4. Universal Shaper: It is a horizontal type shaper but its table can be swung about a
horizontal axis parallel to ram ways. The top of this table can be tilted about another
horizontal axis which is normal to the former axis. If a swivel vice is fitted to this table the
work can be rotated about three possible axes. Machining of surfaces can be taken up in
different planes and the machine is veryuseful for tool- room work.

5. Vertical Shaper: This shaper has its ramreciprocating in a verticaldirection. The table is of
circular, rotary type. The ram of vertical shaper can be adjusted 10 on either side of vertical,
enabling machining of inclined surfaces also.

6. Geared Shaper: This classification is according to the type of driving mechanism. This
type of shaper carries a rake under its arm which is driven by super gear (pinion). This has
become obsolete.




7. Crank Shaper: These shapers carry a crank and slotted link mechanism for the ram
movement. Large no. of shapers uses this mechanism.

8. Hydraulic Shaper: In this hydraulic pressure is used for driving the ram. It is more
efficient as it enables constant speed and force from the start to the end of the cut.

9. ContourShaper: Inthis a standard shaper is fitted withanadditionaltracer mechanism, a
template and a follower is used to reproduce the contours of the template. This facilitates
machining of those shapes which would have been impossible on anyother type of shaper.

10. Travelling head Shaper: It is a speciallydesigned shaper for machining heavyand large
work pieces which can“t be held on the table. Such jobs are loaded on the base of the shaper
or onthe floor and then machined. In these machines, the ram is so designed that, in addition
to reciprocation for machining, it also gets a cross movement to provide necessaryfeed.

SHAPEROPERATIONS

Several different shapes of jobs can be produced on shapers. Thebasic operations done
on a shaper can be broadly classified as

1. Horizontal cutting.2. Vertical cutting 3. Angularcutting. 4.1rregular
cutting

1. Horizontal Cutting: It is the most common operation on shaping machine. In this the
work is fed in a horizontal direction under the reciprocating tool and the surface produced is
horizontal and flat.

2. Vertical Cutting: The tool is fed down wards in vertical cutting. This type of tool feed is
commonly used in cutting grooves, key-ways, tongues, parting off and squaring ends and
shoulders.

3. Angular Cutting: The angular cutting is employed for machining inclined surfaces,
beveled surfaces and dove- tails etc. In this down feed of the tool is used.

4. IrregularCutting: Ifan irregular surface isto bemachined, theshapes marked ontheside
ofthe job. The preferable procedure for such machining is to first rough machine the surface
to about15mmabovethe markedshape. Thenbeveltheedgesat about 45° bymeansofa file and
machine off the beveled portion. Thus the job is machined up to the marked shape. For
machining such surfaces a combination of vertical hand feed to the tooland horizontalpower
cross feed to the table is to be used.

MACHININGTIME:

Length of cutting stroke (L)

Cutting speed (V1) = (V1 =averagecutting speedm/min)

Time taken in cutting stroke
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Shaping Width B = Width of work piece + 2 X allowance
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PLANINGMACHINES

Planing is machining of large flat surfaces. These surfaces may be horizontal, vertical
or inclined. The function of a planning machine is similar to that of a shaper except that the
planer is basically designed to undertake machining of large and heavy jobs which are
impracticable to be machined on shaper or milling machine etc. Planing machine is the most
economical for machining large flat surfaces. Planing machine is differ froma shaper in that
for machining, the work, loaded onthe table, reciprocates past the stationerytool in a planer,
where as in shaper the tool reciprocates past the stationery work.

WORKING PRINCIPLE:

It is almost a reverse case to that of a shaper. The work is rigidly held on the work
table of the machine. The tool is held vertically in tool head mounted on the cross-rail. The
work table, together with the job is made to reciprocate past the vertically head tool. The
indexed feed, after each cut, is given to the tool during the idle stroke of the table.
PRINCIPALPARTS:

1. Bed: It is a very large and heavy cast iron structure with cross ribs for additional strength
and stiffness as it supports the whole structure of the machine over it. It is about two times
longerthanthetable it carriesover it. At itstopit carrieseither v-waysorflat waysto support and
guide the table. Allthe ways are straight, paralleland constantly lubricated with pressure
lubrication at several points along the ways.

2. Table: it is made of Cast Iron with accurately machined top. It is a box type construction
with ribs under it to make it strong to support heavy work over it. At its top, it carries
longitudinal T-slots and holes to accommodate the clamping bolts and other devices to hold
the work. Under the table, chip pockets are cast integral with it for collecting and removing
the chips.

3. Housings or Columns: The columns are vertical members, situated on both sides in case
ofa double housing planer and on one side only in case ofan open side planner. Inside them,
they carry the different mechanisms for transmission of power to the upper partsof machine,
from the main drive, viz. cross-rail elevating screws, vertical feed shaftand crossfeed bar etc.
4. Cross-rail: It is a horizontal member of a heavy structure connecting the two vertical
columns ofthe machine. It provides additionalrigidityto the machine. By means ofelevating
screws it can be moved up and down along the ways on the columns. Clamps are provided to
lock the cross-rail in any desired position along the columns. A suitabledeviceis incorporated
to ensure that the cross-rail is perfectly horizontal before clamping. The cross- rail is moved
up or down uniformly on both ends, both the elevating screws are rotated simultaneously by
horizontal shaft, mounted on the top of the machine through bevel gears.Ways are provided
atthe front of the cross-rail for the two vertical tool heads. Insidethe railare provided the feed
rods for verticalpower feed and cross feed to the tools. The rail
ismadesufficientlylong,toprojectonbothsidesofcolumns,sothat,oneofthetwotool




headscanbepushedouttooneend. Thiswillenableothertool headtotravelfreely cross- wise from
one end of the table to the other, covering entire width of the job.

5. Tool Heads: The planer tool heads, both in construction and operation resembles the
shaper toolheads. Four toolheads can be fitted in a planer and anyor allofthemcan be used at
atime. Two tool heads can be fitted in vertical position on the cross-rail and the other two on
the vertical columns. Each column carries one side tool head.

The methodofmounting is similar forallthetoolheads. First thesaddlesare mounted on
the horizontal ways of the cross-rail (for vertical tool heads) and vertical ways of the columns
(for side tool heads) these saddles further carry machined ways at their front, on which tool
heads are mounted. All the four tool heads work independently, simultaneously.

The tools heads on the cross-rail can travel horizontally, along the rail. They can also
be raised or lowered by moving cross-rail up or down. The tools can be fed down wards by
rotating the down feed screw. Similarly the side tool heads can move up and down along the
vertical column ways. Their tools can be fed horizontally in to the job or atdesired inclination.
A swivel plate incorporated between the slide and saddle. This enables the tool head swivel
through an angle of 70° on either side from its normal position. Both hand feeds and power
feeds can be used, but power feeds are commonlyused.

6. Controls: Various controls for starting, operating and stopping the various mechanisms,
automatic cutting off speed and regulation and similar other functions are provided with in
quick approach of the operator of the machine.

SPECIFICATIONS:

Planersaremadeindifferentsizes,themainspecificationsare

1. Horizontaldistancebetweenthetwo verticalcolumnsor housings.

2. Verticaldistancebetweenthetabletopandthecross-railwhenitisintopmostposition.
3. Maximumlengthoftabletravelorlengthofstroke.
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TYPESOFPLANERS:

A large variety of planers of different designs and sizes are available and they are
broadly classified in to the following types:

StandardorDoublehousingplaner
Opensideplaner

PlanerMiller

Plateplaner

Pitplaner




6. Dividedtableplaner,and
7. Plano-Guillotineshearingmachine.

1. STANDARDORDOUBLEHOUSINGPLANER:

This is most commonly used type of planer. It consists of two vertical housings or
columns, one on each side of bed. The housings carry vertical machined and scraped ways.
The cross rail is fitted between the two housings and carries one or two vertical tool heads.
The worktable is mounted over the bed. Side tool heads are fitted on the vertical housings.

These machines are heavy duty type and have very rigid construction. They use high
cutting speeds but the size of the work is limited to width table i.e. the horizontal distance
between the two columns. Extremely large and heavy casting, like machine beds, tables,
plates, slides of columns, it is possible to hold a number of work pieces in a series over the
bed length and machine themtogether. This willeffect in saving machining time. Because of
four tool heads a number of surfaces can be machined simultaneously. Because of high
rigidity of machine, robust design of cutting tools, heavier cuts can be taken, which leads to
quickes metal removal and reduced machining time and hence to economical machining.

2. OPENSIDEPLANER:

This type of planer consists of onlyone housing, situated verticallyon one side of the
bed and the other side is left openwithout anyobstruction. The cross-railis ofcantilever type
and is wholly supported on the single column. Only three tool heads can be used maximum.
The other features are same as double housing planer.

The main advantage of an open side planer is its adoptability for machining
components which are much wider than could pass between the housings.
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3. PLANERMILLER:

It is actually a combination ofthe two machines, and hence the name planer miller. It
resembles a double housing planer but the conventional revolving cutters.
4. PLATEPLANER:

This is completely different from the conventional type both in construction and
operation. The bed and the table of the plate planer are a fixed unit and the work is mounted
onthe table. The toolhead is mountedona movable carriage, whichcantravellongitudinally
along the bed. The operator also stands on a flat form attached to the carriage and travels
along it during machining. The work remains stationarywhile the tool moves to and fro. The




tool holder can hold one or more tools at a time and can also be tilted for machining slant
surfaces. It is a single purpose machine for a special work. Ex: machining edges of boiler
plates, ships plates, for pipe lines and for welding.

5. PITPLANER:

This machine isspeciallydesigned for machining long, heavyandtallwork,thatcan“t be
machined on the conventional type of planers. The job is mounted either on stationarytable or
on the floor inside a pit. The machine is provided with two short vertical housing which carry
cross-rail. One or two tool heads are mounted on the cross rail and two side tool posts on the
housings. This whole unit travels along the horizontal ways to and fro and thus the tool moves
past the work for machining the surface. The horizontal and inclined surfaces of the work
piece are machined on these planers.
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6. DIVIDEDTABLEPLANER:

In this machine, the table is constructed in two or more parts which can be joined
togetherto hold a verylarge work. Largepartoftotaltime, spent onmachining a job, is spent in
its proper setting because of the difficulty in handling the work due to its heavy weight. This
machine with divided table is employed such that when the work on one table is being
machined, the same is being simultaneously set up on the other table in readinessfor replacing
after the operation is over. Thus considerable setting time it saved.

7. PLANO-GUILLOTINE SHEARINGMACHINE:

It is also a special purpose machine used for cutting and preparing endsof largeplates.
It is provided with a traversing cutter head which carries a rotarydisc cutter instead of a single
point tool. The standard cutter will always cut square with the surface. Other cutters can be
fitted to cut to an angle. A swiveling type ofhead is also provided in orderto produce angular
cuts. Theplate isshearedoff inasingletraverseofthecutter head. The machine, thus gives much
higher output then the conventional planer.

DRIVINGMECHANISMS:
Fourdifferentmethodsareemployedfordrivingthetableofaplaner. Theyareasfollows:
1. Crankdrive:Similartotheoneusedfordrivingtheramofashaper.Itishowever obsolete now.




2. Belt drive: In this the motor drives a counter shaft, which is turn, drives the main driving
shaft through belts and a set of fast and loosepulleys. This shaft drives a pinion which meshes
with a rack under the machine table.
3. Direct reversible drive: In this the reversible motor, through a set of reduction gears,
drives the pinion which meshes with the rack provided under the machine table.
4. Hydraulic drive: it is quite similar to the one used for driving the ram of a shaper. More
than one cylinder can be used for achieving different speeds.

What ever may be the methods of drive used for a planer table, it should essentially
meet the following operating requirements:

I Itshouldbelonglastinganditscontrolshouldbeeasy.
ii. It should be capable of providing several quick and safe reversals of the table

continuously without any chance of break down.

It should in corporate a mechanism for faster return of the table, accurately at thesame

point in each stroke, without any stroke or vibrations. The return speed of the table is

supposed to be 3to 4

Itshouldprovideafairlywiderangeofvariablespeeds.

Itshouldnotundulyvary,afterbeingset,duringcutting.

It should be possible to stop the running table suddenly. Whenever desired for any

purpose, and restart it instantly.

. Itshouldincorporateamechanismforspeedreduction.
CUTTINGSPEED,FEEDANDDEPTHOFCUT:

Frequent variations in cutting speeds are not needed and it will be considered on
account ofthe kind ofcutting tooland materialto be machined. Planer is used for machining
heavy jobs and obviously heavier cuts are used, with the result uses much slower speeds than
most of other machines. Suitable cutting speed is selected depending upon tool material and
the work. Planer usuallyemploya cutting speed of 6 to 15 m/min and return speed 30 m/min. a
cutting speed of 25 m/min and a return speed of 45m/min is obtained on hydraulic planers.
The feed and depth of cut depends upon the material of the work, required surface finish and
rigidity of the machine.

OPERATIOINSDONEONPLANER:

A planer performs the same operations as performed by a shaper, with the main
difference that the work pieces handled on a planer are longer and heavier than those
machined on a shaper and also the surfaces machined on a planer are much larger and wider
than those produced on a shaper. The common operations performed on a planer are:

Machininghorizontalflatsurfaces.

Machiningverticalflatsurfaces.

Machiningangularsurfaces,includingdove-tails.

Machiningdifferenttypesofslotsandgrooves.

Machiningcurvedsurfaces.

6. Machiningalongpremarkedcontours.
COMPARISIONBETWEENPLANERANDSHAPER

S.No | PLANER SHAPER

Itisheavier,morerigidandcostlierm/c. Comparativelylighterandcheapm/c.

Itrequiresmorefloorarea. Lessfloorarea.

Itisusedfor machininglargeflatsurfaces Itisalsousedforthesamepurposesbut for
horizontal. Vertical and inclined. relatively smaller surfaces.




Cuttingtakesplaceby reciprocatingthe work
under the tool.

Cutting takesplacesbymovingthe cutting
tool over the job.

Indexedfeedisgiventotoolduringtheidle
stroke of the work table.

Indexedfeedisgiventotheworkduring the
idle stroke of the ram.

Heaviercutsandcoarsefeedcanbeused.

Very heavy cutsandcoarsefeedscan™t be

used.

Four tools can be used simultaneously
facilitating a faster rate of production.

Becauseofitslargerstrokelengthandtable
size, number of jobs can be held in series
and machined in single setting.

The tools used are longer, heavier and
stronger.
Theworkisheldonthemachinetableby
meansoffixturesandclampingdevices.

Onlyonetoolcanbeusedonashaper.

Thisisnotpossibleonashaper.

Toolsaresmallerand lighter.

Theworkisclampeddirectlyonthetable
orheldina viceorchuck.

SLOTTINGMACHINE

Itsconstruction is similar tothat ofa verticalshaper. Itsram moves verticallyand tool
cuts driving down ward stroke only. Its main use is in cutting different types of slots in most
economicalway. Itsother uses are machining irregular shapes, circular surfaces and other pre
marked profiles both internal as well as external.
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MAINPARTS:

1. Base: It is a heavy cast Iron construction and acts as a support for the column, the driving
mechanism ram, table and all other fittings. At its top it carries horizontally ways alongwhich
the table can be traversed.

2. Column: It is another heavy cast Iron body, which acts as a housing for the complete
driving mechanism. At its front it carries vertical ways, along which the ram moves up and
down.




3. Table: Usually circular table is provided on the top of the table are provided T-slots to
clamp the work or facilitate the use of fixtures.

4. Ram: It moves in vertical direction, between the vertical guide ways provided in front of
the column. At its bottom, it carries the toolpost in which the tool is held. The cutting action
takes place during the down ward movement of the ram.

SIZEANDSPECIFICATIONS:

The size of the slotting machine is generally given in terms of maximum length of
stroke.The size ofthe jobthat canbe machined willbe less thanthis size byanamount equal to
the sum of the top and bottom clearances of tool.

TYPESOFDRIVES:
Mainlythreetypesofdrivingmechanismsareusedinslottingmachinesfordrivingthatram.

1. Slotteddiscmechanism.

2. Slottedlinkandgearmechanism,and

3. Hydraulicmechanism
1. The slotted disc mechanism: It is the simplest of all the methods commonly used for
driving the ram of a slotting machine. The driving mechanism consists of, a pinion, a gear a
slotted disc and crank. The disc carries a T-slotthroughwhichpasses a crank pin. Itsdistance
from the centre of the disc can be adjusted as desired.

The main driving pulley, situated at the rear side of the machine is driven by a motor

through belts it in turn drives the pinion which drives the gear. The gear being on the same
shaft as the disc and drives the disc. The crank and connecting rod mechanism converts the
circular motion ofthe disc in to reciprocating motion ofram. The length ofstroke oframcan be
varied by shifting the crank pin towards or away from the centre of the disc. The starting and
finishing positions of the ram stroke can be adjusted by means of hand lever for stroke
adjustment. The fly wheelprovided at the rear side, acts as a shock absorber at the end ofthe
stroke.
2. Slotted link and Gear Mechanism: This mechanism is used in heavier type slotting
machines. The mechanism consists of two driving wheels provided with a trunnion. These
trunnions work inside the bushed bearings provided on the sides of the machine. Both the
wheels carry an eccentric each. Three bolts are provided by meansof which the eccentricscan
be made loose or fast with the driving wheels. A slotted link of bellcrank type isprovided
between the driving wheels. The crank pin forms the fulcrum. A die of usually of bronze
works in the slot of the link. It is provided with a hardened steel bush, through which passes
one of the three bolts. This bolt connects the two eccentrics and carries the above die, so that
when eccentric revolve, along the driving wheels the dieslides in the slot. Other endofthe link
is attached to the ram by means ofconnecting rod. The ramcarries a shackle at its top to carry
the end of the counter weight arm. The other end of the arm carries the counter weight
andthesame isprovided about apoint inits lengthsomewhereonthetopofthe frame of the
machine.

The mechanism works such that as the eccentric revolve the die slides inside the slot
of the link and in doing so, it makes the link swing about the fulcrum, provided by the crank
pin. With the result, the connecting rod, and hence the ram is alternatively pushed up and
pushed down. This enables the reciprocating motion of the ram and the tool. The length of
stroke is adjusted by varying the swing of the link. For this the both are made loose and the
eccentrics rotated to adjust the throw, i.e. the position ofdie with respect to centre ofrotation
ofthe wheels. After the required adjustment is obtained the both are again tightened to make
the mechanism ready again.




4. Hydraulic Mechanism: The hydraulic drive used in slotters is the same as shapers.
The axis of the cylinder in this case will be in a vertical direction. Both constant
pressure and constant volume type drives are prevalent.

TYPESOFSLOTTINGMACHINES
Slottingmachinesaremainlythreetypes.

1. PuncherSlotters
2. ProductionSlotters.
3. ToolroomSlotters.

1. PUNCHER SLOTTERS: These are heavy duty machines. Usually such jobs are
machined whichare heavier and have beenroughlymachined to required shape throughother
operations like sawing, forging or stamping etc. The slotting machine to the required shape
and size.

2. PRODUCTION SLOTTERS: This is a common category of slotters generally used for
productionwork. It consists ofa heavycast base and heavy frame, made usuallyin two parts.
The upper past may be stationary type or tilting type. In tilting type of frames a worm and
worm wheel are provided at the rear side to enable the tilting of the frame. The tilting type
frame enables machining of tapered surfaces, in addition to the normal machining operations
performed with a stationary type of frame.

The drive of the ram is obtained by means of aslotted disc and connecting rod. The fly
wheel is fitted to prevent shock at the end of the stroke. The ram carries V-slides with
hardness ground faces. Two loose strips, fitted vertically in front of the frame, form guide
ways for the ram. One of these is secured rigidly to the frame and the other carries adjusting

screws to takeup wear.The lower partofthe frame is provided with horizontalways. Onthis is
fitted the cross slide, which can be given transverse motion by means of hand wheel. The
table is mounted on the cross slide and can be given cross motion by means of a hand wheel.
The table carries teethalong its peripheryand canbe rotatedbymeans ofwormmeshing with
these teeth.

3. TOOL ROOM SLOTTERS: These slotting machines are of precision type and are used
for very accurate machining. Usually tilting type frame is provided in these machines to
enable machining at different angles. Slotted link type drive is commonly used. Rest of the
construction is similar to that of production Slotter.

OPERATIONS:

Its main use is in cutting different types of slots and is most economical for this kind
ofwork. Itsother uses are machining irregular shapes, circular surfaces and other pre marked
profiles both internalaswellasexternal. Itsconstruction is similar to thatofa verticalshaper. Its
ram moves vertically and tool cuts during down ward stroke only.




DRILLING

Drilling is anoperationto produce holes in a solid metaloymeans ofa revolving tool
called drill. The drilling is followed by reaming for dimensional accuracy and fine surface
finish by means of a multi-tooth revolving tool called reamer.

Boring is the operation for enlarging an existing hole previously produced through
drill, cast, punched or by any other suitable operation.

The operations ofdrilling, boring and reaming can be performed bothbyhand feed as
well as power feed on a large number of machines such as centre lathe, drilling machine,

boring machine, turning mill(verticallathe)CapstanandTurret Lathes, Automatic Lathesetc.
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DRILLSIZEANDSPECIFICATIIONS:

According to thelndian standards the drills are specified by their diameters, series
theybelong to,the materialtheyare made ofand the IS number. These data aremainly based
onthe material for which the drill is to be normallyused. Theyare made in 3 types:

1. Type-N—FornormallowCarbonSteel.




2. Type-H—Forhardmaterials.

3. Type-S—Forsoftand toughmaterials.
Example: A twist drill specified as “9.50 IS: 5101 HS” means a twist drill of 9.50mm dia.
Confirming to IS: 5101 made of high speed steel unless otherwise mentioned in the tool
designation the type should be taken as ,,N* and the point angle as 118°.
In metric sizes the drills are normally manufactured in diameters ranging from 0.2mm to
10mm.
TYPESOFDRILLINGMACHINES:
Drillingmachinesaremanufacturedinvarioussizesandvarietiestosuit thedifferenttypesof work.
They are broadly classified as:
1.PortabledrillingMachine. 2.SensitiveorBenchdrill.
3. Upright drilling Machine (Single Spindle) 4.Upright  drillingMachine(Turret
Type)
5.RadialdrillingMachine 6.MultiplespindlesdrillingMachine.
7.DeepholedrillingMachine 8.GangdrillingMachine.
9.HorizontaldrillingMachine 10.AutomaticdrillingMachine.

1. PORTABLEDRILLINGMACHINE:

It is a very small, compact and self-contained unit carrying a small electric motor
inside it. It i1s very commonly used for drilling holes in such components that can™t be
transported to the shop due to their size or weight. On account of the high speeds available
considerable time is saved. Another advantage is that the holes can be drilled at any desired
inclination. Portable drills have a capacityto drill holes up to max. of 18mm dia.

2. SENSITIVEORBENCHDRILL:

This type of drill machine is used for very light work. Its construction is very simple
and so is the operation. No gears are used in the drive.lt can be swung to any desired position.
Vertical movement to the spindle is given by the feed handle through a rack and pinion
arrangement. The max. dia. it can drill is 20mm dia steel.

3. UPRIGHTDRILLINGMACHINE(SINGLESPINDLE):

It is used for heavier work and has a back gearing arrangement. It differs from
sensitive drill in its weight, rigidity, application of power feed and wide range of spindle
speeds. Thedrilling capacity isup to 75mmin steel. Thetablecan swung to anypositionwith
rotary movement. It enables any part ofthe surface to come under the toolwithout disturbing
work.

4. UPRIGHTDRILLINGMACHINE(TURRETTYPE):

It is a production drilling machine and is veryusefulwhen a series ofdifferent
size holesareto be drilled repeatedlyor number ofdifferent operations like drilling, reaming,
counter boring, counter sinking, spot facing etc are to be performed in sequence repeatedly.
Theturret headwhichcarries six, eight ortendifferent toolmountingpositions is mountedon a
ram. It can be easily indexed to bring the proper tool in operating position over thework and
can be raised or lowered by moving the ram upwards or down wards. The required tools are
mounted in sequence in the turret head so that they automatically come in operating position
when the head is indexed. This type of machine eliminates tool changing time and a single
machine can be used to perform no. of different operations one after the other.




5. RADIALDRILLINGMACHINE:

This machine is veryusefulbecause of its wider range ofaction. Its principaluse is in
drilling holes on such work which is difficult to be handled frequently. In this the tool is
moved to the desired position instead of moving the work for drilling.

Based on the type and number of movements possible, the radial drill can be broadly
grouped as:
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i. Plain Radial drill: Three principal movements are possible in this type of machine. Viz.
vertical movement of the arm along the column, horizontal sliding movement of the drilling
head or spindle head along the arm and radial swinging of the arm in horizontal plane.

ii. Semi-Universal Radial drills: These machines in addition to the above three basic
movements, carry provision for swinging of spindle head about horizontal axis which is
normal to the arm. Thus the head,hence the spindle can be inclined to a suitable angle with its
normal vertical position on either side, enabling drilling of holes at desired inclinationwith the
normal vertical position.

iii. Universal Radial drills: in this machine, the arm itself can be rotates through a desired
angle along horizontalaxis. This is in addition to the four possible movements available on a
semi-universal machine. Thus this machine is highly versatile and facilitates drilling at any
desired inclination and location. It is normally provided with a geared drive.

6. MULTIPLESPINDLESDRILLINGMACHINE:

These machines are mostly used in production work and are so designed that several
holesofdifferent sizescanbe drilled simultaneouslyincreasing the productionwithsufficient
accuracy. In these two or more spindles are driven from a common driving shaft through
worm and worm gears or belts. Drill heads with a capacity to drive up to 50 spindles
simultaneously are available. In these heads it is possible to adjust the spindles to several
different positions to enable drilling of holes at any location within the area covered by the
head.

7. DEEPHOLEDRILLINGMACHINE:

Where very long holes of relatively smaller diameter are required to be drilled these
machines are used, such as in rifle barrels and long spindles. These machines can be
horizontal as well as vertical types, according to the requirements. These machines are
provided with head stock and a carriage. The work is mounted between these two and the
carriage carries the drill. On the head stock side, the work is supported on a spindle whichalso
rotates the same as the drill is fed slowly.




In deep hole drilling operation, the work rotates at high speed, while the drill is fed in
to the work at low speed and feed. Since the drill is quite long itis required to be supported, so
is the case with the work piece, for which steadyrests are used. Coolant is simultaneously fed
to the cutting edgesthroughthe passagesand it willcoolthe cutting edgesand takesaway the
chips along with it. The drill is withdrawn each timeithas cut through a length equal to its
diameter. This helps in easy removal of the chips from the hole. Horizontal designs are used
for longer jobs and vertical designs are used for relatively shorter jobs.

8. GANGDRILLINGMACHINE:

It is a multiple spindle drilling machine and all the spindles are arranged in a row.
These spindles are driven either separately or collectively. This machine is very useful when
the nature of work is such that a number of operations like drilling, reaming, counter boring
and tapping etc are to be performed in succession on it. The work moves fromone spindle to
the other, after each operation. The number of spindles depends upon the type of production.
Four spindles are verycommon. One operator can perform all the operations.

9. HORIZONTALDRILLINGMACHINE:

All drilling machines, except one variety of deep hole drilling machines, areof vertical
type. In these machines the spindle and the tool are in horizontal position and are mainly used
for long jobs, such as columns pipes and barrels etc which are difficult to be drilled in vertical
position. The horizontal drilling is also used for jobs of excessive weight and extraordinary
large size jobs which can“t be handled easily. The operation of drilling performed by keeping
the job stationery and moving the machine.

10. AUTOMATIC DRILLINGMACHINE:

These are production machines arranged in series to perform a number of different
operations in sequence at successive work stations. The work pieces, after completion of an
operation at one station, are automatically transferred to the next station foranotheroperation.
The operation sequence, related cutting speeds, feeds, start and finish of the operation at each
station etc are so arranged and synchronized that once the work piece is loaded at the first
station, it automatically switches onto the next operationand unloaded.

Several different operations like drilling. boring, tapping, milling, honing etc can be
performed on a job is succession on these machines.

OPERATIONSDONEONDRILLINGMACHINES:
1. Drilling
Reaming
Boring
Counterboring
Countersinking
. Spotfacing
. Tapping




core drilling
step drilling
counterboring
countersinking
center drilling

drilling

‘=====o) gun drilling

1. Drilling: It isthe mainoperationdone ondrilling machine. It isthe operationofproducing a
circular hole in a solid metal by means of a revolving tool called drill bit.

2. Reaming: It is the operation of finishing a hole to bring it to accurate size and have a fine
surface finish. The operation is performed by means ofa multi- toothtoolcalled reamer. The
operationseversto produceastraight, smoothand accuratehole. Theaccuracyto beexpected is
within £0.005mm.

3. Boring: It isanoperationused for enlarging a holeto bring it tothe required size and have a
betterfinish. It involves the use ofanadjustable cutting toolhaving a single cutting edge. It can
be used for correcting the hole location and out of roundness, if any, as the tool can be
adjustedto remove more metalfromone side ofthe hole thanthe other. It is a slower process
than reaming. The accuracy to be expected is within £0.0125mm.

4. Counter Boring: The operation is used for enlarging only a limited portion ofthe hole, is
called counter-boring. It can be performed by means of a double tool boring bar or a counter
boring tool. In order to maintain alignment and true concentricity of the counter bored hole
with the previouslydrilled hole, the counter boring tool is provided with a pilot at its bottom.
5. Counter Sinking: It is the operation used for enlarging the end of a hole to give it a
conicalshape forashort distance. Thisisdone forprovidinga seat forthecountersunkheads of
screws, so that the top face of screw matches with the main surface of work. The standard
counter sunk carry included angle of 60°, 82° or 90°.

6. Spotfacing:Thisoperationisused forsquaring and finishingthesurfacearoundandatthe end of
a hole, so that the same can provide a smooth and true seat to the underside of bolt heads or
collars etc. This is usually done on castings or forgings. The hole may be spot faced below
the roughor above it, i.e onthe upper surface ofthe boss ifthe same is provided.

7. Tapping: It is the operation done for forming internal threads by means of a tapping tool.
To perform this operation the machine should be equipped with a reversible motor or some
otherreversingmechanism.Drill sizefor taping= 0.08tappirgsize.Drillsize= tapsize-

2depthofthread.

TOOLHOLDINGDEVICES:

Taper shank drills, of which the shank is sufficiently large, are directly fitted in the
tapered hole of the spindle nose. The taper shank tools of which the shank is too small to fit
thetaper hole ofthe spindle are held ina socket. The shank ofthis socket hasa standard taper




to fit in to the taper hole of the spindle. Still the smaller taper shank drills or other tools are
first fitted witha sleeve, which fits in to the socket and the complete assembly in the spindle.
The socket as well as sleeve both carries a key slot each and a tang is provided at the end of
the tapered hole and helps in providing a positive drive for the tool as the grip of taper aloneis
not sufficient. The drift helps in taking out the socket, sleeve or the tool by driving it in to the
keyslot. Bydoing so the drift presses against the topof the tang and because of the taper on the
shank as well as the corresponding hole, the part or the tool is driven out. Straight shank drills
are always held in a drill chuck.

HoldingParallelShankDrills:
A drill chuck is the most useful device for holding the parallel shank drills and other
small tools. Two types of chucks are commonly used.

| «—DRILL SPINDLE

1. Selfcenteringthree-jawChuck.
2. QuickchangeChuck.

A drill chuck is capable of holding wide rangeof drill sizes and
it is usually provided with radial fingers for this purpose. The chuck
key is used for rotating the tool head bodyof the chuck. Inside the
body, there arethreeradialfingers whichcarryteethontheir outer faces.
These teeth mesh with three toothed blocks, mounted on ball bearings
inside. For operating the chuck, the pilot of the keyis inserted in the
pilot hole so that the teeth of the gear, provided on the key, engage
with the teeth provided on the body. As the keyisrotated, theouter
bodyrotatestogether withthe toothed blocks inside. This forces the
fingers to move out wards or in wards, depending on the
directionofrotationofthe key. This enables a firmgripping ofthe
toolorits loosening respectively. While operating thischuck, the drill
spindle has to be stopped and then only the key is fitted and rotated.
Quick change Chuck:It is mainly used in mass production work. The
main advantage of this chuck is that the machine spindle is not
requiredtobestopped,whilechangingthetool. Thusanumberof
tools can be held and replaced quickly, one after the other, without stopping the spindle. This
type of requirement is always there, when a number of different operations like reaming,
boring, spot facing etc are to be performed repeatedly on the same machine, such that a
different tool is to be held for each operation.

A drill chuck is normallypermanently fitted to the drill spindle on smaller and lighter
type ofdrill machines. But on larger and heavier type of machines, the chucks carrystandard
taper shanks, which fit in to the corresponding tapered holes in the spindles.
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TWISTDRILLS:

Twist drill is the most widely used tool in modern drilling practice. ltconsistsofa cylindrical
body carrying two spiral flutes cut on it. Twist drills are usually made of high speed steel.
They are made in various sizes to suit the work and are provided with either tapered shank or
parallel shank. Small drills sayup to 12.7mm dia. are provided with parallel shank and larger
sizes with tapered shank. Morse taper is commonly used for the tapered shank. Other types of
shanks used on twist drills are bit shank and rachet shank, but theyare not very common.




Twist drill consists of two main parts. Viz. ashank, which is gripped in the drill chuck
or sleeve and the other the body, which forms the main cutting unit.

- il 'y
Flat tang Taper Shank  Rocess{Space for inscription) VARG poson

-

—_

d
Drill GGamuobter

N N

\-:; \_——'" .:\‘\_.

p(l(fﬂ lI"VJ"‘ - -

N §

-

st

-

Taper length | fongth of cut sockon -

Recoss length | o Fite length

Ovorall langth

Chisel edge

Tapered shank drills carry a tang at the endof angle  ~ / Chisel Edge

the shank to ensure positive grip. The body consists e/

of flutes, for removal of chips, the lips or cutting End View

edges, the point or dead centre. The land or portion

of full diameter which guides the drill in the hole .

and the body clearance or relief. Uit
The drill should be so ground that the point is exactly in the centre i.e. the axis of the

bodyand the lips are ofequal angle and length. This will enable the production ofa perfectly

round, smooth, parallel and accurate hole of desired size and the drill will have better life.

Unequal lips result in an over sized hole. This can be easily tested bydrilling a small hole in

mild steel. Ifthe drill is correctlyground the spirals ofchips that cutout will be exactlyalike.

Ifone issmaller thantheother,orisbroken it indicatesanincorrect grinding. Alternatively, a drill

grinding gauge can be used to test the same.

Land

Theadvantagesofusingtwistdrillsare:

1. The chips andcuttings ofthemetalareautomatically driven out oftheholethrough the flutes.

2. Cuttingedgesareretained ingoodconditionforalongtime,thusavoidingthefrequent re-
grinding of the drill.

3. Heavierfeedsandspeedscanbeusedsafely,resultinginaconsiderablesavingoftime.

4. Forthesamesizeanddepthofthehole, theyneed lesspowerincomparisontootherforms of

drills.

TWISTDRILLPARTS:

The twist drills are made to carry one of the following two types of spiral grooves on the

body.

1. HIGH HELIX: They carry a helix angle of 35 ° to 40° and a heavy web. Their groove

width is larger than that ofthe usual twist drills and therefore they enables easier and quicker

disposal of chips. They are largely used for deep hole drilling especially in low tensile

strength materials like Copper, Aluminum die casting alloys, Plastics, Wood etc. They are

also known as Fast spiral drills.

2. LOW HELIX: Theycarrya smallhelixangle and arerelativelymore rigid. Onaccountof their

high rigidity, they are capable of taking higher torqueand heavier feeds. They are widelyused

in general drilling work. Theyare also known as Slow spiral drills.




The detailed descriptionofthe different partsofa twist drill and their functions are as
follows:
1. Body: It is that part ofthe drill which carries flutes and extends fromdead centre up to the
start of the neck.
2. Axis: The longitudinalcentre lineofthedrill, alongwhichthewhole body, neckandshank of
the drill are concentric, is called the axis of the drill.
3. Chisel edges or dead centre:The short edge formed at the extreme tip end of the drill,
duetothe inter sectionofthe flanks, is called the chiseledge ordeadcentre. It coincides with axis
ofthe drill. Some ofthe drills carrya screwtypeor spiralshaped chiseledge insteadofa sharp
edge type. This facilitates more accurate location of holes and lower axial thrust.
4. Shank: The portion of the drill beyond neck, which is gripped in the holding device (ex-
Drill chuck, sleeve etc), is called Shank.
5. Point: Theconeshapedsurfaceat theendofthe flutes,formed bygrinding,andcontaining the
dead centre, lips and flanks etc is known as point.
6. Lip or Cutting edge: It is the main cutting part of the drill and is formed by the inter
section of each flank and face. There will be so many lips in a drill as the number of flutesand
the faces. In a commonly used twist drill there are two lips, because it carries two flutes and
two corresponding flanks. For correct drilling it is essential that both lips should be of equal
length and be equally inclined with axis of the drill.
7. Body Clearance: A small reduction in the diameter of the body is provided on the drill
adjacent to the land is called body clearance. Ithelps in reducing friction between the drill and
the walls of the hole and thus helps in both metalcutting and increasing tool life.
8. Land or Margin:It is a narrow flat surface which runs all along the flutes of the drill on its
leading edges. The diameter of the drill measured across its lands determines its correct size.
The functions ofthe lands are to keep the drill aligned during the operation and produce the
correct size hole.
9. Lip clearance: That part of the conical surface of point, which is ground to provide relief
near the cutting edge, is called lip clearance.
10. Face: The curved surface of the flute near the lip is called face. The chips cut from the
material, slide up wards along this surface.
11. Flutes: The helical grooves in the body of the drill are known as flutes. Commonly used
drills carry two flutes, while special drills carry four. These flutes make the chips curl and
provide passage for their exit. Cutting edges are formed on the point due to machining of
these flutes and the cutting fluid reaches the cutting area through these flutes only.
12. Flank: It is the curved surface, on either side of the dead centre, which is confined
between the cutting edge on its one side and the face ofthe other flutes on the other side.
13. Web: The central metal column of the drill body that separates the flutes from one
another isknownasweb. Itsthicknessgradually increases fromthetip sidetowardstheshank side,
where it is maximum. This will provide strength and rigidityto the drill.
14. Chisel edge corner: The point of inter section of the chisel edge and the lip is known as
chisel edge corner.
15. OuterCorner: Theextremeofthedeadcentre, wherethe faceand flank intersect to form a
corner is called outer corner.
16. Neck: The smaller diameter cylindricalportion, which separates the bodyand shank of a
drill, is called neck. All necessaryparticulars of the drill are engraved on this portion.
17. Tang: The flat portion of rectangular cross-section provided at the end of the tapered
shankis knownas tang. T hisfitsintoamatchingslotinthe holding device, such as socket,




sleeveorspindletoprovideapositivedrive.Alsofordrivingthedrill outof thesleeveor spindle, the
drift is applied over this part of the drill.

18. Heel: Anedge is formedwherethe bodyclearance andthe fluteofthedrillintersect. This edge
is known as Heel.

DRILLDIMENSIONS:
Theimportantdimensionsofdrillare:

1. Diameter:The linear measurement perpendiculartotheaxisandacrossthelandsofadrill, at the
outer corners.

2. Length ofbody: It is the length measured along the axis betweenthe dead centre and start
of neck of the drill.

3. Flute length: The length measured parallel to the axis between the dead centre and the
point of termination of the flute near the neck.

4. Lip length: The distance between the chisel edge corner and the outer corner is called lip
length.

5. Overall length: The distance measured along the axis between the dead centre and the
extreme end of the tang is known as overall length. Inthe case of parallel shank drills, which
carry no tang, it is the distance between dead centre and extreme end of shank measuredalong
the axis of drill.

6. Depth of body clearance: The body diameter is slightly reduced either side and is
measured along the radius of the drill, perpendicular to axis.

7. Core taper: It is the measure of the increase in web thickness or core thickness, starting
fromthe minimumat the point end and to the maximumat the shank end ofthe drill.

8. Lead of helix: It is the axial distance measured between two corresponding points on a
flute in its one complete turn.

IMPORTANTANGLESOFADRILL
Differentanglesareprovidedonadrillforefficientmetalcutting. Themainangles

are:
1. Rake angle: It is also known as helix angle. It is the angle formed between a plane
containing drill axis and the leading edge of the land. It can be positive, negative and zero
value. For right hand flutes itis positive, for left hand flute it is negative and for parallelflutes
it is zero. For most drills the rake angle varies from 0 to 48° However 16° to 32° is
commonfornormalmaterials. Highervaluesaresuitable forsoft materialand lower value for hard
materials. Larger the value of this angle, lesser will be the torque required and vice- versa.

2. Point angle: It is also known as cutting angle. The most commonly used value for large
variety of materials is 118°. However it varies from 80° to 140° smaller cutting angle for
brittle materials and larger for harder and tougher materials. It is the angle included between
the two oppositelips of a drill measuredin a plane containing the axis of the drill andboth the
lips.

3. Lip Clearance angle: The angle formed between the flank and a plane normalto the axis,
measured at the peripheryofthe drill. Its value varies from8° to 15° for mostofthe drills but 12°
are most common. It enables easy entry of the drill.

4. Chisel edge angle: When the drill is viewed from its end, there appears to be an obtuse
angle formed between the lip and chisel edge. This is called chisel edge angle. It determines
the clearance on the cutting lip near the chisel edge. The greater this angle larger will be the
clearance. Normally this angle varies between 120° to 135°.
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STRAIGHTFLUTEDRILLS:

Twist drill is not suitable for drilling holes in softer materials like brass as it will pull
through the back of the metal. A straight fluted drill is proper tool for such work. The only
disadvantage is chips clog in the flutes then in spiral flutes. Mainly used for drilling holes in
sheet metal.

BORINGMACHINES:

The operation of a boring is enlargement of an alreadyexisting hole. This hole can be
due to previous drilling, or produced in casting or forging. Small holes, particularly in small
jobs the boring operation can easily done on centre lathe or capstan and turrets of medium
size. For large and heavy jobs special boring machines are used, which make the operation
easyand efficient. These machines are production machines for boring on a large scale.

ClassificationofBoringMachines:
Boring machines are manufactured in various different designs & sizes. They can be broadly
classified in to the following three types.
1. HorizontalBoringMachines.
2. VerticalBoringMachine.
3. JigBoringMachine.
Thefirsttwotypesareproductionmachinesused ingeneralproductionwork,thelastone isa
precision machine, used for precision boring operations, such as Jig Boring.
HorizontalBoringMachine:
Horizontal boring machines are of various types such as Table type, Planer type,
Floor type, and Multiple head type etc each of these suitable for a certain range of
operations, but of all these the table type or universal type is most versatile and commonly
used. The spindle of this machine is capable of holding drills, and milling cutters as well to
perform the operations of drilling and milling hence this machine is called horizontal boring,
drilling and milling machine.
Theprincipalpartsofthistypeofmachine are:
1. Twoverticalcolumns,oneoneachendofthetable.
2. Aheadstockwhichcanbemovedvertically,along themaincolumn.
3. Ahorizontalspindle,suitablyhoused intheheadstock,whichcanberotatedandfed
forward and backward according to requirement.
. Aloadbearingendsupport,forsupportingtheendofa long boring bar,which canbe
adjusted vertically along the end support column.
. Ahorizontaltable, mountedonasaddlethat canbe movedhorizontallyforwardand
backward and sideways by moving the saddle.




6. A heavy and strong bed, which carries the entire load of different parts, work piece
and tooling over it.
FloortypeHorizontalBoringMachine:

This machine is comparatively heavier type of horizontal boring machine. The
operatingandspindlesupportingunitsarenot mountedonabed, as inthetable type machine, but
are carried on separate run ways, which facilitates the movement of these units, together with
the spindle past the work. The work does not move at all, but is kept stationary at a
platformfloor plate. It is this relative movement ofwork withrespect to theother units ofthe
machine in which it differs from the table type machine. This type of the machine is very
suitable for long and heavy jobs.

PlanertypeHorizontalBoringMachine:

This machine resembles inconstructionwiththe table type. The onlydifference inthe
construction and operation of the work supporting mechanism. In this a heavy cross-bed is
incorporated between the spindle column and the end support column. This bed is mounted
across the axis of the spindle and carries a table over it. On its two sides it carries two
columns. The main column carrying the head stock, is rigidly fixed, whereas the end-support
column can move towards or away from this bed along the horizontal ways provided on the
top of the cross bed, at right angles to the former bed. The job is mounted on the table. In
operation, it resembles a planner in that the toolis held betweenthe two columns or mounted
on the head stock only and the work, mounted on the table, moves past the tool. This type of
machine is very suitable for long jobs.
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Table Type Horizontal Boring Machine

MultipleHeadtypeHorizontalBoring Machine:

It consists of two vertical columns mounted on the sides of a stationary bed. The
columns arebridged bymeansofacross-rail. Asa maximumfour head stock canbe mounted on
the machine, one each on the two vertical columns and two on the cross-rail. The head stock
on the columns will have horizontal spindles and those on the cross-rail vertical spindles. In
this way maximum four tools can be mounted simultaneously on this machine. The work is
mounted on the table, which is supported and moved on the bed. This machine
resemblesaplanertype milling machine. Thehead stockscanbe swiveledto desiredangles if
angular cuts are required to be taken. Machining on more than one surface on ajobis possible
simultaneously as up to four tools can operate simultaneously on the job from different angles
and at different locations.
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VerticalPrecisionBoringMachine:
It is a production machine basically designed for boring holes in cylinder blocks and

liners of automobile engines, fine boring of parts in Ferrous and non ferrous metals etc.
ConstructionalFeatures:

Column and Base: The vertical column is a cast Iron box type casting with stiffening ribs
inside. The base is another massive cast Iron structure and carries guide ways at its top face,
along which table traverse column and base are fastened together rigidly. Prismatic guide
ways are provided on the frontface of the column along which the spindle headmoves up and
down. Lead screw of the spindle head is located between the two vertical ways atthe front
face of the column.

Spindle Head: It traverses in vertical direction along the column ways. The spindle head
housing carries inside it the v- belt drive for spindle and hand traversemechanisms. According
to the size of the hole to be bored, one of the three inter changeable spindles, provided with
the machine is mounted on the spindle head. A screw is provided with the machine is
mounted on the spindle head. A screw is provided on the tool holder face for adjustment of
overhang of the boring tool. A special dial is provided to show precision adjustment of the
tool up to 0.02mm.

Speed and feed gear box: It is mounted inside the column on the machine base. It transmits
the motion from the electric motor to the shaft of the spindle drive and to thelead screw of the
indle head. The gear box provides 6 spindle speeds and 4 feeds and also rapid traverse to the
spindle.

Table: It is made in two parts. The lower part moves in cross direction along ways provided
on the base and the upper one in longitudinal direction along the ways provided on the top of
the lower part. During the operation the table can be locked by means of stops to prevent its
movement in either direction.

SalientFeatures:
1. The machine is highlyrigidand vibrationproof, maintains itsinitialaccuracyof
performance over a long period of time.

. Thecontrolofspeed and feedgear boxisconvenientlygroupedinaneasytoreach place
and is performed by means of three levers.

Mostofthemachineunits are assembledinindependenthousings whichfacilitates
easyrepair.

. Thetablebeingmovablein twodirectionspermits toboreseveral holesin awork piece at
one setting.

. Theupperlimitofthespindlespeed,amplepowerofmotorandrigidityofthe machine
permit the use of carbide cutting tools.
Precisionantifrictionspindlebearingensuremachinedurability,accuracyandsurface
finish.




VerticalBoringMachines:
In this the work is held on a rotary table, rotates about a vertical axis, while the tool
remains stationery, except for feeding. The table together with the work rotates in a
horizontal plane. Thus if the table is considered to have replaced the chuck or face
plate of a centre lathe, this machine can be considered as a verticallathe with its bed
working as a head stock mainlythe following three types of boring machines in this
category.

1. StandardVerticalboring mills.

2. VerticalTurretLathes.

3. VerticalPrecisionBoringMachines.

Standard Vertical Boring Mills:It consists of a heavy Cast iron bed, which carries a
circular table over it. On the sides of the bed are two vertical columns which are
bridged together by means of a cross-rail. As a maximum four tool heads can be
mounted on the machine one each on the two columns and two on the cross-rail. This
number can also be reduced according to the requirements. Usually the tool heads
carry the provision for being swiveled to a certain angle for taking angular cuts. The
work is mounted on the table which rotates about its vertical axis. the rotating work is
thus, fed against fixedtools, which results in circular cuts being taken on the job. The
table is provided with T-slots for clamping the work.

Usually large symmetrical work pieces, such as cylindrical objects are bored
on these machines. A few examples are the casings for steam turbines, tables for
machine tools and pressure vessels. Vertical housing on the twosides of the table
limits the size of the work. The maximumsize ofthe work would be equalto dia. ofthe
table and same willrepresent the size of the machine.

Vertical Turret Lathe: It has a special advantage that many tools can be
simultaneously mounted on the turret head, and therefore, a large number of different
operations can be performed in additionto boring a single setting of work. The table
ofthe machine is ofrotary type and carries adjustable jaws for clamping the work.

The rotary table rotates over the bed,about a vertical axis.The work pieceis
held over this table. Maximum two side tool posts can be mounted, one each on each
column. These tool posts can be adjusted vertically and they can also move forward
and backward. One or two vertical tool heads can be mounted on the cross-rail, which
can be adjusted horizontally along the cross-rail. Each vertical tool head will carry a
turret head enabling to mount a number oftools in sequence on it to enable different
operations to be performed in a single settingoftools. Theturret headcanbe
indexedafter eachoperation, to bringtheproper toolinposition forthe next operation.
The verticaltoolhead canalso be moved, upwards and down wards, according to
requirement.
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