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Vocabulary 1
1.General Tools

o
Hammer Screw driver
Pliers Plier
Nose pliers Adjustable wrench
o
O
Lock grip pliers Pipe wrench

A omilo 0g 5 T ) S (8 00l 3 g0 T



Y axio

Open-end wrench (double head) Open-end wrench (single head)

1

D §

i} (
Box wrench (Double-head) Allen wrench
Reversible ratchet
Sockets
Socket sets
Hook spanner Pin-face wrench
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2.Stock

Bar
Slab
Angleiron Channd
E Z
|-beam girder Tee beam

A omilo 0g 5 T ) S (8 00l 3 g0 T
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3.Metrology
Outside Calipers Inside Calipers Vernier Calipers

Vernier Height Gauge Outside Micrometer Inside Micrometer

Depth Micrometer Engineer’s Protractor Vernier Protractor

Combination Set Dial Indicator

A omilo 0g 5 T ) S (8 00l 3 g0 T
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Spring Dividers Engineering Square

Surface Plate Angle Plate

Vee Block

@002 A
[Z]0.08]A]

LSS,

Angularity tolerance Coaxiality tolerance Cylindricity
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1110.02]A]
*

Parallelism tolerance Radial run out tolerance Radial run out

Basetangent length  Chordal thicknessof teeth Micrometer for span measurement

N\ o)

§ i

Basic-holesystem  Basic-shaft system 1SO system of limits and tolerances

'000000000000000000D
00000000000000000 0
& [
00 o

[eses s es]

Flatness tolerance Feeler gauge Gauge block

A omilo 0g 5 TS () S (58 0l 3 90T



1Y axio

Roughness comparison specimen Roundness

precision

L

precision square Vernier gear-tooth caliper

Thread plug gauge Surface roughness symbol Surfaceirregularities

Ring gauge Measuring tape Screw pitch gauge

A omilo 0g 5 TS () S (58 0l 3 90T
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4.Bench working & other tools

Bench vice

SquareFile

Three SquareFile

12° GOLDFLE psed
' iE]) s?mmm swen)t(.u [

i b e

Hack saw Hacksaw Blade
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CounterboreDrill Countersink Drill

o

__—

Tap Wrench

Threading Die Reamering

Scraping Punching Shear
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/--..___‘\‘- A

, e A AL
Taper tap Plug tap Bottoming tap
Needlefile Counterboring Countersinking

L aying out Hand tap
Chuck key Oil can Steel wirebrush

A omilo 0g 5 TS () S (58 0l 3 90T
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5.Turning
Rough Left Rough Right Round Nose
Hand Tool Hand Tool Finishing Tool
Form Tool Thread Cutting Tool Boring Tool

A Aa

Center drill Adapter deeve Baclz rake (in cutting tool)

Jzﬁ%

Thread cutting

Three-jaw chuck Four-jaw chuck Face plate
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Acmethread Pipe thread

Positiverake Negativerake Cylindrical worm
- - - _‘

1 |

Hexagonal head screw Right-hand thread L obing

Eccentric shaft Sliding guide way

Sliding guideway
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6.Milling

Machined Round Bar
Fix Jaw

Movable Jaw

Holding Method by Using a Machine vice End Surface Milling

End Milling

Parallel Bar

L Dial

Indicator

Hide Face
Hammer

Machinevice Machine vice Set-up
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Helical gearing Herringbone gear

Crown wheel

......

Bevel gear

Involute end mill Involute slide milling cutter I nvolute tooth system

A omilo 0g 5 T ) S (8 00l 3 g0 T



Gear hob

Gear hob End mill Face milling cutter

Dovetail guide way

Saddle key Woodr uff key Splinejoint
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Straight tooth  Helical milkight duty — Helical mil-heavy duty

—77/ 77

Helical milshank type

Plain Milling Cutters

Indaxable ingert

Integral-tocth

Herringbone type
Staggered-tooth side mills

S

Special shell end mil

=

Profile type form cutter

Inserted-blade sngle-ongle cutter

Shaped Profile Cutters for Special Jobs

&

Convex cutter

Involuted gear cutter Gear "ooth cutier

gang fype

Cornerrounding
cutter

Inserted blade Indexable insert

Face Milling Cutters

Inserted blade

Indexable insert slotter
Side Milling Cutters

Integraktoath

oD
‘N,

Single-angle

Double-ongle Thread cutier

Standard Shaped Profile Cutters

AN'A
I

)

Common Types of Formed Cutters

Double-end end mil adopter

T, e a——
0 l‘-—__-—

Toper-ute diesirkng cutter

C = 0

Diamond-point engraving cutter

Square

Standard diesinking cutters

Diesinking and Engraving Cutters

Roller chain Aroortype
sprocket cutter  multiple thread milling cutter Gear hob
Tworlip mil Shel type on adopter Hehcal end mil

End Mills with Integral Teeth

Plain sliftings sow

=

Woodruff keyseat cutter

Formed tooth

N3 milo 09 %
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7.And ...

Segmental grinding wheel

Segmental grinding wheel

Piercing

150°
&%
. %
57, +3.
130"
1100
(3. 56)
& X
900) o523.57+ 361 3.59+3.61
N )
9, 0 I\
i 723°
700
ot o
- S 8
P m 1111 @
s00Re + +443.57+3.50+3.61 K3 3.56+3.61
=0 o N
B 2
® o
300)
210
0,02 08 3.617 43 6,67
1 2 3 4 5 6 %C

Retainingring Iron-carbon diagram

V2

Ball bearing Slotting Helmet
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Homewor k —Vocabulary 1

Shahid Beheshti high training center

[First & last name:

Match the figureswith their names.

welding-sawing-tapping-drawing-hobbing-

milling-turning

Filing-grinding

lapping

-broaching-boring-planing-reaming-

drilling-shaping

honning-measuring

-Diethreading
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Date:

’ TOOL
TABLE AND
o NS
TRAVEL
//’i// o,
/f;// S

WORKPIECE REVOLVING

TOOL TRAVEL
OR FEED

TOOL
TRAVEL

wm
FEED

DIRECTION OF CUTTER
ROTATION
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WORKPIECE REVOLVING
N

N

1 ToOL FEED
-
]

-
“ TOOL TRAVEL

-

WORK IS

Workpiece
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Vocabulary 2
Machinetools

II' Hinge or scissor-type horizontal hacksawing machine with
arc-shaped, push-stroke cutting. (Kasro- Racine, Inc.)

-

|
b

d

3 I Fixed-table, contour-type bandsawing machine which
usually has a table that can be tilted above and below horizontal.
(DoALL Co.)

2 Box structure or cylindrical column construction used for

‘some larger horizontal bandsawing machines. (DoALIL Co.)

]

4
"Mfz. Co.)

Hinged or scissor-type construction, often used for smaller cutoff versions of horizontal bandsawing machines. (Armstrong- Blum

A omilo 0g 5 TS () S (58 0l 3 90T
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S I Vertical pivot-arm circular sawing machine used exten- v
sively for cutting structural shapes. (Kaltenbach, Inc.)

r“qu:?
Y

| 6 I Vertical-column circular sawing machine on which the
rotating blade moves down in a straight line.

! Horizontal-travel circular sawing machine on which the

rotating blade is pushed into the work from the side. (Wagner/
Klingehofer Corp.)

,5’:3_‘ } Extreme height of
f----%  crossroil heads

)

Crossrail

Al

Sidehend “ l
4 Reciprocating
m(e ] \ fable
I ¥

Typical horizontal crank-operated push-cut shaper.

e
Bed
O
0

° Double-housing planer having two heads on the crossrail

and one sidehead on each housing.

A omilo 0g 5 TS () S (58 0l 3 90T
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| 10 IRight-angle Iathe.

i

L Vertical slotting machine equipped with a compound
pivoting ram. (Cooper Engineering Lid.)

| 12 I Typical hand-fed bench lathe.

A omilo 0g 5 TS () S (58 0l 3 90T
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Lever tor
threading

Speed selecior evers
Cross slide ropid
Pushbuttons fraverse kever

Theeod chasing dial

Toistock
| hondwhesl

[~ Carringe
o] hancwheel

Carriage rapid
fraverse lever

leodscrawe

Carriage I
revarse lever

tead lever

| 13 I Center-type engine lathe.

N7
Sl ifRln
==

| 14 ILurge-capncily, hollow-spindle lathe. (Le Blond Makino Machine Tool Co.)

ke

— N LA Squore Hexagon
_I,.‘I l ‘ turret turret
L) Turret
(v v Ram stops
—

23|\ 2 R\ =—
/'(m . :Jé_ \_'%;;—_-—'——, _

roverdend. (Nl ". & S ©)/8
.ﬁg?’ (RS 9‘1‘\!, .;-E- ﬂ
Stop rod l’ L0 o | ANVEE——
) R N 7

4 1
| — o s |

}c/ VA . | -

Feeo 7 l P\r —

A | T
Lengitudingl ( ’ Crossfeed :'—__/‘
fever L Turnstle

teed lever Carrioge Cross-side
hondwhesl handuwhesl

| 15 I Power-fed ram-type turret lathe?

N3 milo 09 %
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Feed lever

Motor

La—Column

| 16 Il.lght-duty, sensitive-type drilling machine with hand feed.

| & |Upri;ht (vertical) drilling and tapping machine with power
eed and power traverse, (Chas. G. Allen Co.)

| & ! Gang-ty|
power- g:

o

Spindle

Turret

Feed
hardle

Mator

y 8ix-spindle drilling machine with both hand and J _
top columns equipped with power elevating table, (Chas. G, Base
Allen Co.) = J/
il
L Manually fed, bench-type turret drilling machine of tubular
column construction. (Burgmaster Div., Houdaille Indusiries)
M elo0g

TS () S 3 Ol 3 90T
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Arm

Column—— elevating neg:igﬂ?ves
Drive motor screw
Arm
moves
up or
down
Arm swings
Spindl obout column
feeds
down
drill rotate
Column
clamps
P Work clamps
to base;

" g

| 20 IRadiaI drilling machine. Arm which carries adjustable-position drillhead can be raised, lowered, and pivoted around column.

21 Automatic self-feeding drill unit. (Dumore Corp.)

| 2 I Multispindle drilling machine of the open-side type with way
design. (Zagar, Inc.)

A omilo 0g 5 TS () S (58 0l 3 90T
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23

Aherrate
placement of 2 ) )
cuting fluid ronster cj;::g;‘w d {(;;md";igeﬂwd
to teed through spindle rorsler ghond
] Drill bushing
Lt
- k- P - k
o s > \A\\\\\§ Wor
1 - indhke —————y
beooud — 7
Dril ¢: Feed carioge
Bose
(@)
Chip box  Drl
Work bushing
Chuck support Cutting
{ratating) fud
) Guide bushing feed line
il
Spindle =3 holder

t—FeeG
carrioge

Mfz. Corp.)

1
Two methods of gundrilling: (a) tool rotating and workpiece stationary; and (b) workpiece rotating, tool nonrotating. (Eldorado Tool &

- —
25

Tm-uoy/

compound

(o}

Pull of belt holds
drill mandre!
firmly
against
vees for
comtinuous
contoct wE=

Ciamond
vee

Mandrel
ong drill,

~Stereoscopic 3;?;:2; "
mICroscope concentric

ib)

mounting shown in view at right.

Ultrasensitive drilling machine for producing small holes can be used with digital readout and microscope. Tool breakage is minimized by

N3 milo 09 %
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% On ram-type or ram-head milling machines, the ram is
movable by hand or power in a direction parallel to the saddle
movement,

Varioble
speed head
Y Quill (Z-oxis)
‘O downfeed lever
- Opticnal
shaper head

Adjustable Opticral

depth stop digial readout unit

Angulor head positioning;
45° front and back, and

Y-cixis 9P left ond right
feed
horidie
X-oxis teed handle
Knee Optional X-cis
elevating power feed
craink
2 Turret-ram milling machine has a movable ram mounted on

a swivel base atop the column.(Bridgepor: Machines Div. Textron Inc.)

a

hnE

i

/u

| & Il)nl'rersal milling machine has horizontal and vertical
spindles, and a tilt table. (Maho Machine Tool Corp.)

Verfical Column
sadde /_BT7
Spindle \"‘
carriar
Angle \
phate g
z
-
A
-
X
Saddle
Work Bed
base
e |
® Traveling-column milling machine with X axis under
column,

N3 milo 09 %
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End suport

bearing for

bDring bar

/j Head colimn provides |
1 vertical miing feeds Bering
drilirg, and

Spindle rravel | miling head
gves access o | |
infernal pocks

[ [ )

Moving toble

]
osa
.M°“°¢luu
o

0
o)
0
3
n
b
»
"

End support

provides Saddle moves on: bedwoys Zlod_dle Supports
o ) ! iminate table
—_— horizontal normal to okl movernern| deflection
[l and verfical i
posiioning
for bearing
2 O a e Table-type horizontal boring, drilling, and milling machine
= (] with end support for line boring operations.

| 31 I Vertical boring machine. (Bullard Co.)

T
ol 0T

| 32 I Vertical fixed-bed milling machine has a ram or spindle carrier mounted on a rear base.

A omilo 0g 5 TS () S (58 0l 3 90T
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33 | Vertical, universal grinder for large workpieces.
(Cone-Bianchard)

. I Light-duty, horizontal-spindle surface grinder for
the shop and tool room. (Bridgeport/ Harig)

| 35 I Heavy-duty, horizontal-spindle surface grinder— openside type. (Hill Acme Co.)

A omilo 0g 5 TS () S (58 0l 3 90T
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Lesson 1
Operator's manuals
1-Turning machine -Nardini M S350, M $410

Lifting : To raisethe lathe, displace the transversal carriage and the tailstock as
far astheright extremity of the feed and
fix them, avoiding that they could dide,
causing any damagein other partsof the
lathe. Put two steel bars of 30 mm
diameter into the holes of the bed.
Protect with wood blocks the parts
where the cables will exert great effort.

Avoid any effort of the cables over the

rods, spindle and the transversal
carriage. When the lifting is beginning and the cables are tight, look if the wood
blocks and the balance are correct.

Cleanliness : The lathe went out of the factory protected with grease and

preservatives which have to take off, for what we can use a soft cloth moistens
with benzine. Don’t use thinner, gasoline or other kind of remover. Give especial
attention to the cleanliness of the carriages and lubricate them.

Table: Thisassemblageiscomposed by aturret (1) alongitudinal carriage (2), a
rotating base (3) and a transversal carriage (4). It was projected to offer an easy
handle, being soft and precisein its #

motion. To great precison of

reading on the transversal carriage (3
dial, the spindle screw has a system
which eliminates the looseness.
Always when turning the tapers, ‘ .
put the table on correct position, adjusting the screw (5).Give special attention to

thelubrication which ismanually.

A omilo 0g 5 TS () S (58 0l 3 90T
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2-Drilling Machine
Radial drilling machine BR50

[llustration of machine : 1.Base 2.Coolant device 3.Double-shell column

4.Radial arm drive with power supply (covered) 5.Column clamping
attachment 6.Clamp drive  7.Support column (accesory) 8.Radial arm
9.Drill head 10.Drill spindle drive 11.Drill spindle adjusting head
12.Control panel

m

é [l

-+

_+|_
i

1/1

Description_of machine : The base provided with 3 T-dots is designed for

holding the work or fixtures. On to the base the internal column is screwed
which carriesthe outer shell on two bearingsrotating free from backlash. Outer
shell and drill head are both clamped by one €electric clamp drive which is
mounted on the radial arm drive and is operated by the centralized control
panel.

NP owilo 09 5 TS gt g (5 00l g0l
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Specifications
Working range 50 Hz 60 Hsz
Drilling capacity
Yax. drilling motor output kW 4 4.8
Max. drilling diameter in St 60-2 mm 50
Max, drilling diameter in GGL=-20 mm 63
Tapping
metrical thread in St 60-2 mm M52x1.5
metrical thread in GGL-20 mm M65x1. 5
Sweep of drilling spindle mm 320 ... 1600
Distance of drill spindle to base plate mm 460 ... 1400
Swivel radius of drill spindle mm 490 ... 1770
Swivel renge of radisl arm degrees 360
Clamping ares of base

length mm 1835

width mm 1000
T-slots TGL 3045 (ISO 299-1971)

number <

width mm 22 HT

distance mm 250
Drill spindle
Tool taper A TGL 0-228 Yerda X5

(IS0 296-1974)
Max. stroke mm 360
Max., torque Nm « 1000
Max. feed force ~ 14000
Speeds
Speed range rpm 1400 1700
Feeds
Feed range mm/reve  0.04 .00 1.6
Drive motor
Total output (connected loed) kW 5 6
Drill motor power kW 4 4.8
Drill motor speed rpm 1430 1720
Space required for machine

length mm 2500

width mm 1000

height mm 3080
Net weight with electrical equipment kg &4000

N3 milo 09 %
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3-Milling machine
Univer sal milling machine FUS-22

Utilization of the vertical cutter (Plate X1) : The vertical milling cutter is fitted

to the counterarm of the horizontal slide. To have the main vertical shaft
connected to the main linkage of the machine, it is necessary to bring the
counterarm in working position, that is opposite the middle indicator (J,) (Plate
X1-1). In case operations with the horizontal shaft are performed, the vertical
milling head is to rotated clockwise to 907 and the counterarm retired in the
rear position (J; on plate XI-2). It is possible to rotate the head after the four

nuts areturned back by means of a 10 mm hexagon spanner.

LPlate XI ,
2
/

@ *,_' o 7

T o
|
q

& ="

’E} [/ /:”
[ [ /]
]
o A2t /

I=

[ — ===

L
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4-Grinding machine
Univer sal cutting and tool grinding machine SWU250I

Operating I nstructions

Principle Instructions for Tool Grinding : In metal-cutting oper ations

not too many cuts should be

taken so that the cutterswill not

be softened. Any contact

pressure should be avoided. If

the tool shows any tooth G%{—

breakage or truncated teeth the

latter have then to be often é

machined by through-feed t

grinding. All teeth have to be — N

ground uniformly so that the tool will retain its round shape and the
individual teeth should neither project nor back off.
Instructions for Grinding Carbide-tipped Tools : Generally only

carbide metal is ground by means of silicon carbide plates. For grinding
purposes of shank material corundum wheels are applied. The clearance
angle on the shank is ground for about 2° to 4° more than on the cutting
edge. For pre-grinding purposes of the plates grinding wheels having a mean
abrasive grit size should be used. Rough grinding on fine wheels requires too
much time. For the purpose of finish grinding either a silicon carbide wheel

having finest abrasive grit size or a diamond wheel should be applied.

Reference Values on the Peripheral Speed of Grinding Wheels

Material of the tool Wheel of Peripheral speed m/s
steel special fused alumina | 20 to 25 (max. 30)
Carbid tal silicon carbide 6 to 15

=EASR diamond 18 to 22

A omilo 0g 5 TS () S (58 0l 3 90T
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(MS-350, MSA10 50,6 b5 crmile slocdly olis) S (w30 31 iy do> 33
Lifting 055 Wl
To raise the lathe, displace the transversal carriage and the tailstock as far as

the right extremity of the feed and fix them, avoiding that they could dlide,

causing any damage in other partsof thelathe.
- (asfar as)gus - & po oliws- 9= (@ gm) Alos- abliiom 40 35 Lrsl- ol yi- 040 45 il
- g (9,5 s rilgi- LT 45— (5 S ala- T 09,5 pSnen 5 (5 pliy- Lt o
OBl Sl jSa0m & & s
D95 3y (sl (1 Gl K90 419 00,5 (6 S ek LT oy 3 51U S oSxe
Put two stedl bars of 30mm diameter into the holes of the bed.
oBCwd aslym LS ygmm (59507 B (g0 (o Yo o alrom (oY 98- 9o- (g3l 1,
a3 518 olStws aly Sl ygw (1930 1 ye e Yo b 4y (55Y 93 alse 93
Protect with wood blocksthe parts where the cables will exert great effort.
G- 3l 5 (59,5 Jlos! - Leils- as- Clabid- S gl g2 b 93,5 clidlone
S cblis Wslo (3L 5 b3 Wil ey Lplib &5 (Jlakad 5l (92 LS sl SaS 4

Avoid any effort of the cables over the rods, spindle and the transversal

carriage.

oo ablice g Lol 9o b aloo oYU Lol Sii- - 43,5 5 0545

Wl (6 S gle O paw g (Lol jamo (W alio o By 50 gl (5330 4565 1

When thelifting is beginning and the cables are tight, look if the wood blocks
and the balance are correct.
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Cleanliness el
The lathe went out of the factory protected with grease and preservatives which

haveto take off, for what we can use a soft cloth moistenswith benzine.
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Don’t usethinner, gasoline or other kind of remover.
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Give especial attention to the cleanliness of the carriages and lubricate them.
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Shahid Beheshti high training center
Homework 1 -1

First & last name: Date:

Trangdatethistext step by step.

Description of machine

The base provided with 3 T-dots is designed for holding the work or fixtures.
On to the base the internal column is screwed which carries the outer shell on
two bearings rotating free from backlash. Outer shell and drill head are both

clamped by one electric clamp drive which is mounted on the radial arm drive
and is operated by the centralized control pand.




