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ENGINEERING PRACTICE 

ILLUSTRATED
tim uui

AN INDISPENSABLE REFER
ENCE BOOK FOR WORKSHOP, 
INSPECTION DEPARTMENTS, 
DRAW ING  O F F IC E , 
S T O R E S , E T C  ETC.

ALL MACHINE PARTS,TOOLS 
EQUIPMENT & INSTRUMENTS 
IDENTIFIED O N  S IG H T  

WITH THE AID OF THIS 
INVALUABLE BOOK.

M IL L IN G  C U T T E R S  

L A T H E  T O O L S  

D R IL L S

R E A M E R S

M IC R O M E T E R S

G E A R S

M A C H IN E S

E Q U I P M E N T

C O M P O N E N T S





S C R I 8 E R  AND STRAIGHT ED GE. S CR EW  J A C K .

P IG .  3
CENTRE LINE ON INSERTED BLOCK.

F I G . 5
•STANDARD RULE 
SCRIBING BLOCK.

F IG . 6  
USE OF SQUARE FOR MARKING OUT.

F IG . 1
CEN T R E  PUNCH.

F I G .2
D IV ID E R S . F I G .  3

AU TOM ATIC  
CENTRE PUNCH.



MEASURING DEVICES
2

INSIDE
5 E T r ,NO T O R U«  C H E C K ,N C  w n J f v M N M .

F l C . i .  HEIGHT G A U G E .

VERNIER  Q 6A R - 
TOOTH

FINE ADJUSTMENT.

COMBINATION OF INSIDE 
AND OUTSIDE CALIPER  
WITH VERNIER R U LE .

F IG .10. PLUG GAUGE F lG .1 1 .  RING GAUGE.

W /^ A W /.

FIC.1Z TA PE R  G AU G ES.
[% % ! F I G . - M

S C R E W  THREAD PLU G -GAU G E,
RIGHT EN D  CO R E D .AM ETER  G A U G E.



’NECKING INSTRUMENTS
,  W

F I G .  3
APPLICATIO N  OF LEVEL 
BOX,ON ROUND OBJECTS.

F I  0 . 1
L E V E L  WITH F I G .  2  '" " " V
CONCENTRIC MARKINGS. HyDRAULI C LEV EL .

F IG . 4
S E T  SQUARE.

I F I G . 5
USE OF SQUARE 
AS STRAIGHT EDGE. F I G .  6

USE  OF SQUARE 
FROM FACE PLATE.

F I G . 7  x Z ,
T E S T - ^  
GAUGE120<

F l Q . 1 1 .  f o r m  g a u g e .
F I G .8. BEVEL G AU GE.

DOVE TAIL GAUGE.

F I G .10 
VERNIER 
PROTRACTOR.

F I G .  9  
p r o t r a c t o r , F I 0 . 1 3 .  FO RM  g a u g e !

3

MEASURING DEVICES

F l G . 2 . S C R E W T H R E A D ^ f t O M E T E R .  S P ' N0 L e > SLE£VE AND THIMBLE.

F I G .  5 .  fix  ED INSIDE GAUGE.

F IG .4 .  INSIDE MlCROM E T E R .

F I G .  6
W R O N G  POSITION 
O f  M IC R O M ETER .

F I G .  7
R IG H T  POSITION 
O F  M IC R O M E T E R

INSIDE MICROMETER  
FOR L A R G E  B O R E S .



MEASURING DEVICES

F I G .  1 .  T E S T  INDICATOR.

F I G . 3
O IA L

F I G .  7
HYDRAULIC T E S T  INDICATOR.

F I G .  S
C O M P A R A T O R  
DIAL O AU C 'E .

F i G . 6
INTERNAL
MECHANISM.

CHECKING INSTRUMENTS

F IG  .5
LEGS.

F I G . 6
ODD LEG S, 

MARKING OUT CENTRE.



O o o o o o o o o o
o o o o o o o o o o o o FIG .10.

WIRE GAUGE.

F I G .1 2 .0 R IL L  G A U G E .

f i g . 5  
LIMIT G AP-G AUG E 'go '.

FIG .6  
l im itg a p -g au g e 'n o g o * .

F I 6 .  1  
CHECKING GAUGE  
WITH S LIP S .

MEASURING DEVICES

F I G . 8
S C R E W  PITCH GAUGES

F l0 .11 . FEELER  GAUGES.

SETTING GAUGE FOR 
THREADING TOOL..

F I G .  2 .  PLUG  GAUGE NO GO*

F I 0 . 1 .  PLUG GAUGE 'G0\

F I G .3
PARALLELTEST.

CHECKING INSTRUMENTS

F I G .  5 .  S U R F A C E  P L A T E .

F IG .1. STRAIGHT E D G E .

F I G . 6  
SP IR IT  L E V E L  W ITH  V “  B A S E

F I G .8 .  SPIRIT LEVEL, CURVED.

FIG . 7
S PIR IT  LE V E L  B A R ,
2 , LEVELS AT RIGHT ANGLES, WITH V-

F I G .1 0  F IG . 11 v/'
APPLICATION OF SPIRIT APPLICATION OF SPIRIT 
LEVEL  BAR. L E V E L  BAR .



PRECISION MEASURING INSTRUMENTS

F I G .2 . TAPE RULE.

F I G -1. STR AIG H T R U L E .

N /
F IG . 6

VERNIER WITH FINGeR ADJUSTM ENT.

H i

= * FIC i . 7  ^
r  USB OP POINTS TO MEASURE 

C E N T R E  DISTANCES.

■ F IO .S  V ///,
. MEASURING BETWEEN 80K12S

'm
>;f i g . 9

1, ^ V E R N IER  
jvv/;DEPTH GAUGE

77777777777/,



PRECISION TOOLS

F I G .  8
T E M P L A T E  FOR  M AK IN G  c u t  FLANGE.

FIG . 9
MARKING TEM PLATE.

T

c l a m p in g  d ev ic es

F i g .4 . TONGS.

F IG .8 .  HAND VICE INSIDE JAWS.

F IG . 6  FIG  *7 FIG .9 .H AND  VICE POINTED JAW5.
'  ftOVMD NOSE PLIERS. PIN V IC E .

F IG . 5
FLAT NOSE PLIERS.

F IG .12. < = } ; t==>- FIG .10
UNIVERSAL JAW  PARALLEL ACTION
C 'CLAM P. F IG . 13 HAND VICE.

0  TOOLMAXER’S CLAMP.

F l o . 1 4  F I G .15
FOLDING CLAMP. J AW PROTECTING CLAMP.
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CLAMPING DEVICES

H O . 5 . PROTECTING JAV/S.

r f G . 6 .  TUBS VSCE.

F IG . Z
P AR ALLEL V IC E .

V ICE .
PAR T. 3 BOLT. 

PAR T. 4 . HANDLe.

M A C H IN E V IC E .

( - q

FIG. 3
IMPROVED MACHINE VICE-SPINW.ELESS.

F IG . 4  
IM PROVED  M ACH IN E VICE  

W I T H  L E V E R .

FI
SWIVEL
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TAPS
F l G . i .  scRenv ta p .

[

I r  •

TAPE* FULL SSCTtON 

FOK THROUGH H O LE S .

F IG .3 .  TAPER TAP.

FIG . 4 .  SECOND  TAP.

4//W HOLES 

FI 6 .  <5. TRUNCATED FIRST TAP.

w m m
F I G .7 .  TRUNCATED SECOND TAP.

F I 0 .5 .  PLUG TAP. F I G .8 . BOTTOMING TAP.

FI 0  9 . T A P  W R E N C H .

- t z . - -----------------

F I G .  1 2 . STOCK AND  DIE.

F IG . 10. THREADING DIE.

- G 3 -

CLAMPING
C □

FIG  1
SQUARE HEAD BOLT. £  

FIG.3. C LA M P .
FIG.11 
CLAMP AND 
SET SCREW.

'W % W A v ///Z W s

F I G . 2  U + *J 
QUICK SET BOLT.

FIO  .4 .  CRANKED CLAMP.

FIG. 5. INCORRECT, 
NO PACKING.

F I G .  6 .  INCORRECT, 
PACKING TOO HI OH.

7. INC<
WO TOO

_ i f e _

s p a .

W ?  F I G .  7 4  •

j z r z E o

FIG.13. SUPPORT BRACKET.

I
FIG. 8 . CORRECT.

-r— A J f
FIG . 9 . CORRECT.

M s-

J U
FIG . 1 0 .CORRECT.

F I G .  17
SECTION THROUGH WORK TABLE 
W ITH T E £ - SLO TS.
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METAL JOINING

FIG . 1. H A T C H E T  TYPE SOLD ER IN G  IRON.

FIG . 2  . INTERNAL TYPE SOLDERING IKON.
1 . BIT.
2 . ROD.
3 .  HANDLE.

3. FILLING PLUG.
6. PREHEATER. 7. REST. 8 BIT. 
11.NOZZLE.
12.5PR'NG.

FIG.6. BLOWLAMP
1. CONTAINER.
2 . FILLING PLUG.
3 . PREHEATER.
4 . SPIRAL TU8E.
S .  P U M P .
6  PIN VALVE .
7 . CAS  BGRF..
8  F ILLE R  
9 . N O Z Z L E  
70.BL0W 1U& E.
11. AIR REGUIM OR.
12 . SA f-EIV  PIN.

SOLDERING IRON.'

FIG . 4
THEORETICAL DIAGRAM 
ELECTRIC SOLDERING IRON.

RESISTANCE.

DIVID/NO TOOLS f o r  METALS
F IC .Z .  CUTTING PLIERS.

□ □
F I G .3

CUTTING ACTION 
OP PLIERS *N METAL.

FIG . 5
SHEARING ACTION 
OP GUILLOTINE.

CUTTING TOOL.

F IG . 9
LOCiARI) HM IC 

C U R V E .

F I G .10 
FR A M E  GUILLOTINE.

F I G . 11
CIRCULAR SHEARING DEVICE

1. CUTTING ROLLERS.
2 . BEVEL GEARS.
3 . CEN TR ES.
4-. SHEET METAL BEING CUT.
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METAL WORKING

1 .F R A M E .
2. P R ES S  RAM.
3. ELECTRO MOTOR. 
<4,5,6 S '7, GEARS.
8 .CRANKSHAFT.
9. LEVER.
10. PIVOT.
11. MOTOR REGULATOR.

•ELECTRIC FORCING PRESS.

1. FORM ER.
2 . BALL BEARING

CENTRE.
3 .SPINNING TOOL.

WELDING

FIG.1 BUTT WELD. FlG.2 SCARF WELD. p/6.3 VEE WELB.

I w w w J  L J  \
A A A . # lA / V Y  A A  '

f4n rm  /  \ ___da.

1. TUBE. FIG . 5
2 .SUPPORT. ELECTRIC BUTT- 
3. BLOWER. CONTACT WELDING.

F I G . 6

-J. MAGNESIA BLOCK, FIXED.
2 . DITTO  REPLACEABLE.
3 . LAPPING HOLE.
4 . IRON PLATE.
5. ASBESTOS DISC.

F IG . 7  FIG.8  .
ELECTRIC ARC ELECTRIC SPOT ELECTRIC SEAM 

WELDING. WELDING. WELDING.
1. TRANSFORMER- 

3  2 .WORKPIECE.

ELECTRIC ARC METHOD. 
1. DYNAMO.
Z . HOLDER.
3 . ELECTRODE.
4-. W ORK.

. . 1 .  FO R M E R .
2. FO LLO W E R .

f j c HB-

‘ i l
O) FLANGE WEL.. 
t>) PARALLEL CPGE WELD.
C) BEVEL WELD, 
d) DOUBLE ANGLE BEVEL WELD. 

F I G . 16 
OXY-HYDROGEN BLOWPIPE-

CL) MIXING CHAMBER, 
b) HYDROGEN. C) OXYGEN.

CAS BLOWPIPE METHOD. 
1. OXYGEN CYLINDER. 
2.0AS CytlNDER.
3. CONNECTING HOSE5.
4. BLOWPIPE.

F IG . 5
STAGE-CUPPiNG. F I G .  7

THREAD ROLLING.

a - /  C-
ACETYLENE -OXYGEN BLOWPIPE, 
a)INJECTOR, b ) OXYGEN. C) ACETYLENE.



FIG .t F I 0 .2  
PIN HOI tOW 

punch: pu n c h . rh

PUNCH a n d  PRESS TOOLS
BLANKING

O O L .

FIG .  4  
>TRIP BLANKING TOOL;

FIG. 5

l) PUNCH. 2) SHEET METAL. 
3; DIE. 4) ADJUSTABLE BASE. 
S) STRIPPER.

FIG. 6
FRICTION
P R E S S

1) SPINDLE. 6)TREADL£.
2) FRICTION DISC. 7)5LI0E .
3 )  SHAFTING. 8 )REVERSE PIN. 
4 U S )FRICTION WHEELS.

CRANK DRIVEN PRESS. F IG .8 
FLY PRESS.
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CHISELS a n d  SCRAPERS
F I G .  1

CUTTING ACTION 
OF CHISEL

'V ^ 7^ r̂ V 77777777Z  

B) FRONT OF TOOL.
RjBACK OF TOOL. 
cOCLEARANCE ANGLE. 
k)TOOL ANGLE. f i r .  4
S j CUTTING ANGLE.

n

F I G .  5
CROSS CUT CHISEL

F IG .  6
ROUND NOSED CHISFL.

W

F I G . 7

F I G .  8  
SCRAPER WITH HANDLE.

Y /Z /////////
S >  90°

SCRAPING CUTTING ANGLE CROSS SECTION 
SIGGERTHAN 9 0 ?  FLAT SCRAPER.

TRIANGULAR TRIANGULAR 
SCRAPER. SCRAPER 

WITH RELIEF.



CUTTING and RASPING TOOLS
F I G . 1 

HACKSAW BLADE.
F IG . 2

TEETH TOO HIGH. F I G .5 F IG .6

F f G .  3  
INCORRECT ANGLES.

F I G . 4  
INCORRECT ANGLES.

m
STAGGERED BACKED OFF

TEETH. TEETH.

F I G .7  F I G .8

F I G . 10 
HACKSAW FRAME.

\ >  S E C O N D C U T 

F IG .17  CROSS SECTION OF FILES.

CUTTING TOOLS
F I G .  1. 
SHAPING TOOL.

OC.)CLEARANCE ANGLE 
k ;  TOOL ANGLE 
B) CUTTING ANGLE. z^RAKE. 
B) FRONT OF TOOL.
R) BACK OF TOOL.
X)CUTTING EDGE

F I G .  2 .. 
5HAPING-T00L 

MOVING.

FtG.5
FINISHING

CUT.

(S) DEPTH OF CUT

FfG  6  F IG .7  
RlfiHTHAND LEFT HAND 

FEED.FEED.

* W m rrr 

DIRECTION OF FEED.*-®

F fG .8  
FINISHING 

TOOL.

FIG . 9  F IG .10 
TOOL TOO CRANKED 
LONG. TOOL.

FIG. I I  
SLOTTING 

TOOL.r
DIGS IN. GOOD SPRING 

' ACTION.



METAL CUTTING TOOLS
FIG .1 . FlG.2. FIG .3

14

FIG.
4  5  6  7  8  9  10 11 n  13 14 15

FIG.1.TURNING TOOL FOR LATHE. Z)TOOL AK'GLE.SjCUTTING ANGLE. A)CLEARANCE.
2 .ROUGHING CUT-SCRE W CUTTING.S) DEPTH OF CUT. 3. FINISHINGCUT'JCREW^ 
CUTTING. S) DEPTH OF CUT. 4 .  ROUGHING TOOLt RIGHT HAND. 5. ROUGHING- 
TOOL-LEFT HAND. 6. FINISHING TOOLt RIGHT HANO. V . FINISHING T O O L .-  
LEFT HAND. 8 .  FACING TOOL-RIGHT HAND. 9 . FACING TOOl-LEFT HAND.
10.KADI USING TOOL. 11. PARTING TOOL. 12. PARTING T00L.13. BORING TOOL. 
14.RECESSING TOOL. 15. HAND T00L.16.TIPPED TOOL-CORRECT GRINDING.
17. TIPPED TOOL- INCORRECT GRINDING. 18.T00LH0LDER.19.CIRCULAR FCRM TOOL. 
20.SCREW CUTTING TOOL.21.SCREWCUTTING FORM TOOL. 2 2. EXTERNAL THREAD" 
CHASER. 23. INTERNAL SCREWCUTTING TOOL. 24. INTERNAL THREAD CHASER. 
2S.SINGLC POINT THREAD FORMER. 26.THREAD FORMER-TREBLE POINT.
27 .USE OF THREAD FORME*.

28.FLAT DRILL CUTTING BOTH WAYS. 29. FLAT DRILL HOLLOW GROUND. 
30.FLATDRILL WITH CENTRE. 31. FLAT DRILL WITH PILOT.
32.TWIST DRILL. A)HEEL. B)CUTTING EDGE. C)POINT. D)LAND, E)RELIER 
3 3.STRAIGHT SHANK DRILL. 34. MORSE TAPER SHANK DRILL.
35. DRILL IN DRILLCHUCK. 36. MORSE SLEEVE.
3 7 .CUTTING EDGES UNEQUAL. 38. CUTTING ANGLES UNEQUAL.
39 .CUTTING ANGLES UNEQUAL-POINT OUT OF CENTRE.
40. POINT IRREGULARLY GROUND. 41. "D* BIT.
42.CENTRE DRILL. 4 3 . BORING BAR.
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FIO.23 AFTER BROACHING A KEYWAY. F IG .24- CUTTING ACTION.
FIG.25 FLAT BROACH. F IG .26 RELIEVED TEETH.
FIO.27 PROFILE BROACH. F IG .28 BEFORE USE OF SQUARE BROACH. 
FIO 99 AFTER USE OF SQUARE BROACH.
F IG .30 BKOACHINO MACHINE-SIDE ELEVATION-

1. MACHINE HEAD. 1 . CLAMP SCREW. 3. PACKING. 
♦.WORKPIECE. 5. BROACH. 6. PLUNGER. 7. CARRIER JAW.

FIO .31 6K0ACHIN0 M A C H IN E-H A N  V/£W.~
1.WORKPIECE. Z. MACHINE HEAD. 3. BROACH.
♦.COUPLING S LEEV E . 5. PLUNGER. 6 . STOP RING.
7 .CVAM P SCREW. 8 . PIN FOR LOCKING.
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SHEET METAL TOOLS

ELECTRIC SOLDERING 
IRON (BIT)

SHEET METAL TOOLS

METAL CUTTING SHEARS SNIPS WITH CURVED

RIVETING TOOLS

< C = 3> =

SOLDERING IKON OR 
SOLDERING BIT

OR “ SNIPS BLADES BENT SNIPS

SOLDERING IRON BIT 
WITH SHAPED HEAD

c r

HATCHET STAKE

1 RIVETING SNAP

2 FULLERING TOOL

J DOLLY (DOLLY BAR)

HALF MOON STAKE

HOLLOWING HAMMER STATIONERY RIVETER

pH FUNN1FUNNEL IRON ^  _
U J (FUNNEL STAKE) DOUBLE ENDED CONVEX pI aTENER q r  

Q  HAMMER SMOOTHING HAMMER

' i f - 'GROO'GROOVING STAKE CREASING IRONI f fTAKE CREA 

LONG HORSE HEAD SQUARE HORSE HEAD

STUD HAMMER PANING HAMMER

STRETCHING HAMMER

COMBINED FUNNEL 
— > AND 

\ Ij SIDE

BEAK IRON OR HORN

SQUARE & ROUND 
’ FACE HAMMER

SIDE STAKE

I

ROUND HEAD ANVIL 

(FLAT)

ROUND HEAD ANVIL 

(CONVEX)



F I 0 . 1 .  A N V I L .
1. FACE (HARDENED). 
Z. ROUND HORN.
3 . SQUARE HORN.
4-. HOLE FOR S T A K E .

F I G .  2  
ANVIL FOR S M A IL  WORK.

&F/G.3. HANO HAMMER.

D
F I G . 4 - HEAVY HAM MER .

FIG. 5. HEAVY HAMMER.

FlG.7 SETTING.

£
7̂77777777777777777} 
FIG. 6. DRAWING DOWN.

£ BENDING 
ON ANVIL.

F I G . 9 . SQUARING 
ON ANVIL.

V  ANVIL, ROUND HORN.

f °
f 

I

17
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FORGING
F I G  . ~l.

F O R C E  W ITH  SIDE 0 L A 5 T .  
1. H E A R T H .
2 - A IR  E X IT .
3 .  A I R  U N E .
4  C A S T  IRON PLATE.
5 . S H E E T  IR.0N HOOD.
6 .  QUENCHw’ 46 T RO U G H .
7 . CO A L CO N TAIN ER.
8 . C H IM N E Y .

FI G. Z
F O R C E  WITH UNDER 01A5T. 

1. AIR LIN E.
2- BRANCH LINE- 
3. WIND CH AM BER.
4-. - V A L V E .
5 .  5 LAO HOLE.

FIG . 2 .  M UFFLE FURNACE. 1 .  M U F F L E . 3 . O R A T E .
2 .F U E L  DOOR . A  . PREHEATING AIR BLAST.

•#. O R A T E .
2 . H E A R T H  
3- F L U E .
4 . F IRE  BRIDGE.
5 . WATER COOLING,. 
6 -CHARGING DOOR 
7. FU E L  D O O R .

F I 6 . 1 .  C O A L  F U R N A C E .

£  C

F I G . 3 .  FORCE TONGS.
£7 R IN G  BIT.

^  FLAT BIT W ITH  G R O O V ES. 

°  C  FL A T  BIT. W ITH L IP S .
d  p l i e r s  o r  p ic k - u p s .

e  HOLLOW  BIT.

C  a
d  e



FORGING

FIO  1
MECHANICAL HAMMER.
1. CAM  W H E E L .
2. S TA M P.
3. A N V IL .

0 ‘JQFIO. 2 
OflOP HAMMER WITH 
FRICTION BELT.
i .  r e v o l v in g  d i s c . 2 . b e l t .
3.  HANDLE.4-. DROP STAMP

F/O. 4
PNEUMATIC HAMMER  

AIR CYLINDER.
AIR CUSHION. 3. CRANK. 
LOOSE AND FIXED. PULLEY. 
DROP H A M M E R .

FIG. 3
DROP HAMMER WITH BOARD.

1. FRICTION R O LLS .
2. FRICTION ROLLS.
J .  BOARD Be B A R .
*• DROP STAMP

FIC.5
SPRING H A M M E R .

ADJUSTABLE ECCENTRIC.
2. TR E A D LE .
3 . LEAF SPRINGS.
4-. STAM P.
S . ADJUSTMENT OF STR O K E. 
<S. SPRINGS.
7 .  LO O S E PULLEY.
8 . FIXED PULLEY.

19

FORGING

F I G . 1
PNEU M ATIC H A N D  HAMMER

1. HANDLE.
2 . T H U M B  LEVER.
3. P R ESSU R E AIR INLET.
4 .  EXHAUST.
W. T O O L .

F I O . 2
S T E A M  H A M M E R .
1. CYLIN D ER .
2 . C A M  R O D  
3 S T A M P .
4-. STAM P.
S ANVIL. 6 . B A S E .

F I G .  3
HYDRAULIC FORGING PRESS.

1. B A SE  B LO C K .
2 . P ISTO N .
3 . CROSS BAR.
4-. PRESSURE BLOCK.
S. ELEVATING CYLINDER.
G. V A L V E .
7 . RESERVOIR.
8 .  STEAM  CYLINDER.
9 . CO N NECTING  ROD.

1 0. HVDRAULIC CYLINDER
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FIG . 2.  R EIN FO R CED  C O R E .

F I G .  4-
CORE SUPPORT F I G .  5  

FOR LONG CORES. CORE SUPPORT F I G  6
FOR LONG CORES. CORE SUPPORT

CASTIN G

- 5
F I G . i .  C O R E  B A R . w S S s s s s s s s *

a.--------------------
3 . C O K E  O R A T E .  6 .  W A L L  B R A C K E T S .

F IG .

z .

C O R E  F O R M I N G .  
SEG M E N T . 
TEM PLA TE.

F I G . 3
M U FFLE  FU RNACE

1. S H A F T .
2. FIRE BARS
3. A SH  PIT .
4 .  B A S E .
5 . M U F F L E .
6  LID .
7  F L U E .
8 . CHIM W Ey

SIM PLE C U P O L A  F U R N A C E . BOTTOM PART OF FU R N A C E
W ITH ADDITIONAL HEARTH.

-I. SHAFT. 4 . AIR BLAST. 7. SLAG HOLE.
2 .F I R E B A R 5  S. T A P  HOLE. 8  C A S T  W ON LINING.
3 .  H E A R T H  6. D O O R . 9 . ADDITIONAL CH AM BER FOB MOLTEN METAL,-



CASTING EQUIPMENT

F IG  1
H A N D  M E T A L  P O U R E R .

F IG . 3
CRANE METAL POURER FRONT ELEVATION. CRANE M E T A L  POURER SIDE ELEVATION.

F l C . ' l .  D IE  C A S T I N G  M E C H A N I S M .
1. S T E E L  M O U LD  -  R I G H T  H A L F . 2 .  S T E E L  M O U LD -LEFT  HALF.
3 . COOLING C H A N N E L S .  
5 . M E L T I N G  P O T .
7 .  CYLI N D E R.
9 .  H A N D  L E V E R .
11. S T O P .
1 3 . E J E C T O R  P JN 5 .

4 . N O Z Z L E ,  
fc . CONNECTING CH ANNEL  
8  PISTO N  
TO. PIN.
t Z .  E J E C T O R  P LA T E .

P IG .  2  . ALUMINIUM 
DIE CASTING MECHANISM.

1. CONTAINER.
2. MOLTEN LEAO
3. MOLTEN -  

ALUMINIUM.
4 . V A L V E .



METAL CASTING

F J 6 .  1 H A N D W H E E L .

ROPE W HEEL.

I M P R I N T  IN T O P  S O X .

F I 6 . Z
M O U L D  F O R  H A N D W H E E L

F IO . 6
M O U L D I N G  W IT H  B O T H  H A L V E S .
Y .P A T T E R N . 2 .T E M P O R A R Y  T O P  B O X .
3. B A S E  B O X .

MOULD A F T E R  M E T A L  15 POURED. F I N I S H E D

PULLEY MOULDING

FIG Z
MOULDING THE TOP 
HALF OF PULLEY.

F IO .  i  
P U L L E Y .

/ FfG. 4-
F O R M  I N O  
T H E  W E B 5

F IO . 3
MOULDING THE  

BOTTO M  P A R T .

-^ / F I O .  5
C O M P LETED  MO'JLD'AND CASTING.
i .  b a s e .  2 p iv o t . 3 . c o l l a r .
4 . TEM PLATE BRACKET. 5. TEM PLATE.
6 . b o o t .  7 .w » re  h o o k s ,  a. r i b s  
9  DISTANCE PIE C E S . 10.WE8 SEGMENT.
11. H U B  CORE.



CASTING & PATTERN SHOP DE TAILS
3 2 a

f ---
i 1

F I C . 1 .  R E L IE V E D  P LA T E .

F I G .  3  
T A P E R E D  
C A S T I N G

FIG . 2 .  SPLIT  W H E E L .
1. R IM .
2 . S P O K E S .
3 ■ H U B .
4 . C L IP  WITH LOAM.

F IG . 4-
PO INTED  R A M .

F fG .  5  
F L A T

b o t t o m e d  r a m

O L E ~ I

F IG .9. PATTERN FI6.11.MOULD AFTER  POURING.

F I G .3
T W E E Z E R S .

1. H A N D L E S -
2. M O U N T IN G .
3 . BOTTOM HALF. 
4- TO P  H A LF -
5. B O L T S .

g r"” ‘iB“ “ T3
F IG . 5

CASTING  FOR T. FITTING.

F I G .  4-
C O M PLETE  MOULD AFTER LOURING 

1. PATTERN.
2 B A S E .
3. BOTTOM PART
4 .  TO P  PART.

MOI/tD NECK
2. M O U LD  N E C K . 6 .  V E N T . T

M  F I G .  1 0
3  R U N N E R S . 7 .  W E IG H TS . I

I j  P O L IS H E R

FIG .10
FINISHEO CASTING WITH FLAS H . 
1. PATTERN H A LF -B O T T O M .
2 BOTTOM HALF OF BOTTOM.
3 . / 0 P  HALF OF PATTERN.
4 1 OP HALF Or BOTTOM.



LAPPING
L B  A T  H e  ft S T R IP

F I  O  . 1 .
LAPPIN G  W ITH HINGED HANO LAPPIN G  TOOL.

F IG .4 . LAPPIN G  DISC.
FIC . S. 

LAPPING ON STEEL PLATE 
W ITH ABRASIVE DISC.

MO UN TING & DRESSING 
OF GRINDING WHEELS



TYPES OF GRINDING WHEELS

F tG .1 .  
P l a i n  Fl a t .

F I O . 2 .  
STRAIG H T  CUP.

7^

F I O  3 .  F I G .  4 -.
C H A M FER ED  CUP. DOUfJLE FLARING CUP.

FLARING CUP WHEEL.

A

I
P I G .  8 .

SHARE FOR 6,fllMPINO 5NRAL 
f lO f t  MULING CUTTERS. F I G .  9 .

WHEEL FOR GRINDING 
PLOTE OF TWIST DRILLS

F IO . 1 0 .
DISC WHEELS  FOR GAUGE GRINDING.

CUTTER GRINDING

F I O .  St. . 
LATERAL MOVEMENT 

OF TO O L.
F I O .  1 .

RADIAL PRESSURE ONLV. F J O -  3  
FLAT WHEEL FOR Ci)TVER 

GRINDING

FI O . 4 .
CDF WHEEL FOR CUTTER 

G R IN D IN G . f i g .  5 " v ^ /r f i g . 6 .
FINGER BELOW CUTTER FW6ER ON fy r i£ R  CENTRE LINE 

CENTRE LINE. WHEEL CENTRE HIGHER.

H/GHTwaotvG.

f i g .  a.  *
USE REVELLED SIDE OF W H€€i..WHEEL.



MILLING
FIG. 1 

MILLING U P -  
CUT MSTHOD.

f i g  g
ROl'.ER M ia  

PARALLEL FLUTCS-

FIG . 9  
ROLLER MILL SPIRAL FLUTES.

FIO .10
INTERLO CKED  
ROLLER M IL L .

«€rX 4EH L M  CIM
F I G . 11

R O LLE R  M IL L  WITH 
SW ARF CUTTING N0TCHE5- F I G . 12

HI6H SPEEO  ROUGHING MILL.

FIG.13.
F A C E  CUTTER.

26

MILLING CUTTERS&HOBS
FIG .14. SLOTTING CUTTER 5|£)E FACE CUTTER.

FIG .17. CONVEX M ILL. FIG.13. GEAR CUTTER.

r \  F IG .19. WORM HOB.

' T



SURFACE & CIRCULAR GRINDING

“ V  b7)//////////)///7////)//\„ L Z + — «-
F I G .  1 .  H O R IZ O N T A L  G R IN D IN G . VER TICA L GRINDING WITH CUP  WHEEL.

r  JIl-J -lj

F I G .
WORK ON ROTARV TABLE .

F i C i . S .  '
USfc OF IRON BASE FOR NON MAGNETIC WORK

cjeh:

I C|_
! i

FIG.6. TRAVERSE MOTION OF WORK.

•__ ± lp ,------------ -Er|j_
F i o . y .

TRAVERSE MOTION AND DOWNFEED 
OF GRINDING W H EEL .

F IG  . 8 .
FO R M  G R IN D IN G . 

DOWN FEED ONLY APPLIED.

27

CIRCULAR & INTERNAL GRINDING
} t v

F I G .  1 1 .
GRINDING 5HOAT TAPER 
WITH TILTED W HEEL. F IG .  12.

SHORT END OF VENT 
TUBE TOWARD? WHffEL.

r  fi  g .13 .
LONG ENDOf'VC'NT 
TW0ETOWAPOS WHEEU.

F IG . I 6 .
INTERN AL G R IN D IN G .

W ORK FIXED . W HEEL ROTATED AROl'ND INNER SURFACE OF W O RK.

F I G .  9 .
FORM GRINDIWGTAPER.no TRAVERSE.

&SIN0IN6

WRONG.
TRAVERSE.



TURNING

28



n

4
, n o . 3.

“ CENTRE PUNCH. 
60°

-------------------- ^ 3 -

FIO.4 . CENTRE P*UL.
FIG  S. CORRFCT CFNTRE.

V////77Z7//y/77\_

Flo.6
TURNING ON MANDREL BETWEEN CENTRES.

F I G .  8 .  ---------- c t l ---------
F IX E D  T Y P E  STEADY.
-f. STEAD Y  BASE.
2 . C LAM P.
3. HINCiEO TOP-PLATE.
4 .  J A W S .
5 .  AD JUSTIN G  SCREW S .
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TA/LSTOCKS

FIG. 1
ISOMETRIC VIEW OF TAILSTOCK.

(a ) CLAMPING 
SECTION.

VIEW- 
SECTION.

(a) TAILSTOCK

(b)TAILSTOCK PLATE. 

(C) OFFSETTING.

OFF-SETTING BACK CENTRt 
FOR TAPER TURNING.

BEFORE PARALLEL TURNING MAKE SURE 0  MARKS COINCIDE ON TAILSTOCK. 
50. TAILSTOCK CLAMPING LEVER. 51. ECCENTRIC BOLT.
52. CLAMPING PLATE. 53 . SLIDING M EM BER .
54 . LA TH E  CEN TRE . 5 5 . HANDW HEEL.
5 6 . CLAM PING  LE V E R  TO SLID ER . 57. O FFSET  SCREW .

FIG. 2
SECTION THROUGH TAILSTOCK.
41) THREADED SHAFT WITH NUT. 
EJECT CENTRE ONLY THROUGH 
SCREWING BACK SLIDING MEMBER 
BY MEANS OF HANDWHEEL (55) 
AFTER RELEASING CLAMPING AT 56.

F I G .1  
CLAMPING OF 

WORKON THE LATHE.

F I G .  2
S ELF  CENTRING 
3  -  J A W  C H U C K .  

A L LT H E  JA W S  A R E  MOVINfr 
SIMULTANEOUSLY.

F IG . 3
FOUR  JA W C H U C K  W ITH 
IN D EPEN D EN T  JA W S .
CLAMPING IRREGULAR WORK 
IN 4  J A W  CHUCK.
THE JAWS ARE ADJUSTABLE 
SINGLY.

F IG . 4  
TURNING BETWEEN CENTRES, 
(a) WORK. 2 CARRIER.
1 CATCH PLATE. 3 DRYING 5TU0.
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F I C .1

MACHINE TOOLS

FIG. 2

F IC .1 .  D RILLIN G  M ACHINE SIDE VIEW .
F IG .2 . DRILLING M ACHINE FRONT VIEW.

I .  COLUMN. 2 . LOOSE PULLEY. 3 . FIXED PULLEY. 4 .  F O O T LE V E R  . 5. B ELT  C H A N G E R . 
6 . ST E PP E D  PULLEY. 7. S T E P P E D  PU LLEY . 8 .  R O LLER S. £>. P U L L E Y . 1 0 .SPIN D LE.
II. S L E E V E . J2. 6PIMDLE HEAD. 13. T H R U S T  B E A R I N G . 1 4 . L O C K  N U T S .
15. R A C K .  1 6 .  P I N I O N .  1 7 .  H A N D L E V E R .  7 8 .  C O U N T E R B A L A N C E  W E I G H T .
1 9 . T A B L E .  2 0 .  C L A M P S .  2 1 .  C L A M P S .

F I G . 3 .  J ^ U L T I S P E E D  P R E C I S I O N  L A T H E  H E A D S T O C K  E N D .

F I G .4 .  SECTION T H R O U G H  NO RTO N  G E A R  B O X .

F IG . 5. INSIDE VIEW NORTON GEAR BOX.
1 .L E A D S C R E W . 2 .  SCREWS,WAFT SLO TTED . 3. N O R TO N  G E A R  B O X .  
4 .CH A N G E  W H E E L S . S . DRIVING PINION. 6 .  H A N D L E .
7 - T U M E L E R  W H E E L .  6 . C O N E  O F  G E A R  W H E E L S .  9 .  L E V E R .
1 0 . C L U T C H  G E A R  W H E E L .

F i O . 3
no. 5
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GRINDING MACHINES

F I G . 5

F I G . 1 . U N IV E R SA L  G R IN D IN G  M A C H IN E .
1. F R A M E .
I . T A B L E .
3 . W H E E L  H E A D  S L ID E .
4 - W O RK  S P iN O L E  S T O C K .
5 .  P U L L E Y  FO R  C E N T H E  W O R K .
6 - P U L L E Y  F O R  C H U C K  W O R K -
7 . TAILSTOCK WITH SPR lN t-LO A D E D  SLIDING SHAFT.
8 .  A D JU S TM E N T  OF S P R IN G  T EN S IO N .
9 . LO CK IN G  L E V E R .
ID .C L A M P  FOR- D R E S S IN G  DIAM OND.
f t .S E T S C R E W  TO 7 A b L £  FOR T A P E R  GRINDING.
12-w h e e l  s p i n d l e  b e a r i n o s ,Sn i v e l l i n g  o h  b a s e .
I \ .G R IN D IN G  W H E E L .
14. DRIVE PU LLE Y  TO W H E E L .
15. W H E E L  G U A R D .
16. R E V E R S E  STOPS.
?7. CHANG E O VER  l E VEB.
1 0 .5 T U D  FC A  T A B L E  S E L F A C T .
1 9 .H AN  P  W H S  E L  FOR  T A B L E  T R A V E R S E .
R 1  r o  R 5 G E A R  T R A IN .

2 0 .  P U L L E 'y  FOR  T A B L E  S E L F A C T .
FlG.Z 
FIG .3

T A B LE  AND WHC E L  S T O C K  D R IV E .

INS ID E  V IEW  OF S E L F A C T  M A C H A N /5 M .

D ETA IL?  OF CH AN G E  O V E R  CO N TRO LS-
21. S H A F T .  2 2 .  C O U P L IN G .
23  &  2 4 .  G E A R  W H E E L S  w i t h  C LU TCH ES .
2 i '  2 0 . 27. G E A R W H E E L S .
3 6 . t r 2 9  OF.VF.L. G E A R .  3 0 .  CONNECTING ROO. 
3 1 - L E V E P .  3 2 .  C O N N E C T IN G  P IE C E .
J 3 .  R O C . 3 4 .  B L O C H .
3 5  8c 3 6  C U K V E O  L E V E R S .  3 7 . S  P R  IN Ci 
5 8 . H A M O W H E E L  TO G R IN D IN G  DISC S L ID E .
R 1 ► R 2 .G E A R W H E E L S . 5 )  W O R M .
R 3 -W O R M  W H EEL . Z ,  2 .2 . RACKS. 3 0 . RATCHET WWEEI. 
tO . LEVER. 4 1 . PAW L. 4 2 .  SET  SCREWS.
4-3. S 5T JA W  TOJVHEEL FE ED . 4 4 .  COOLANT TAN K .
4 5 .  p u l l e y  FOR p u m p .
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MACHINE TOOLS

F IG . 1
h o r i z o n t a l  s u r f a c e  g r i n d e r .

I .  P ILLA R . 2 . O S C IL L A T IN G  T A B L E . 3 . H E A t) . 4 . M O T O R
5 .  S W ITCH . 6 .  T A B L E  T R A V E R S E  H A N D V 'H E E L .
7 . TABLE SELPACT. 9. SET CLAMPS FOR CHANGE OVER .
9  CRO SS F E E D  H A N D W H E E L . 10. CO N T R O L.
I I . C R O S S F E E D  A D J U S T M E N T . 1 2 . D O W N FEED  H A N D W H E EL. 
13. D U S T  G U AR D . 14-. E L E C T R O - M A G N E T I C  C H U C K .
1 5 . M A G N E T IC  C H U C K  S W I T C H .

F IG . 2
T R E A D L E  L A T H E .

1 H E A P S T O C K .  * . H E A P S T O C K  S P IM D LE . 3 . P U L L E V .  
+ . F L Y W H E E L .  S . T R E A D L E .  6 . C R A N K S H A F T .
7  E L E C T R I C  M O T O R .  8 : T O O L R E S T .  9 .  S A D D L E  
9 a .C L A M P I N G  H A N D L E 1; .  1 0 .  T A I L S T O C K .
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MACHINE TOOLS

1 H EADSTO CK .
2  HEADSTOCK SPINDLE.
3  S TE PPE D  PULLEY.
4  C E N TR E  BOLT.

F I C . 1 .
LATHE HEADSTOCK.

F IG . 3 . 
THREADING 
ADAPTOR 

WITH 7  PITCHES.

LATHE HEADSTOCK WITH ATTACHMENT 
FOR SPRING COLLETS.

1 HEADSTOCK. 13C0NE BUSH.
2  HEADSTOCK SPINDLE. 14-THREADINOSLEEVE.
3 CONE P U LLE Y . 15 THREADING ADAPTOR.
11 DRAWBAR WITH HANDWHEEL. 16 STOP.
12 SPRING COLLET. 17 LEVER.

( m - \

k ; k n o b .
A )  GEAR WHEEL ON HEADSTOCK SPINDLE.
20 CHANGE LEVER. 26  SWINGPLATE BOLT.
21 BOLT. 27SW ING PLATE. F I  & . 4-.
2 0 ,2 3 ,2 4 ,25  CHANGE W HEELS. LATH E LEAD5CREW  D R IV E

/ T n

T t X

T hT 1

V - K '  ■ -

FIG. S. SINGLE GEAR TRAIN. F IG .6 . DOUBLE GEAR TRAIN.
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MACHINE TOOLS

F I G .1  C A P S T A N  L .A T K E .
1. B A R  S T O C K .  2 . CO LLET. 3. CO LLET L EV ER .
4 . G U ID E S T A N D . S. C H U C K .  6. S E T  STOP.
7 . T U R R E T . 8 . STAR  H AN DLE. 9. CLAMP LEV ER .
1 0 .ADJUSTABLE SET RODS. 11. CROSS S LID E.
12. TOOLSLIDE H ANDW HEEL. 13. SPEED CHAN6E-LEVER.

F IO . Z  G A P  L A T H E .
1 .  S T E P P E D  PULLEy. 2 . HEADSTOCK SPINDLE BOX.
3 . INTERNAL G E A R .  4 .  FA C E P L A T E . 5. S A D D LE .
6 . B A S E P L A T E .  7. SLOTTED DISC. 8 . CH A iN .
9. R O L L E R S .  1 0 .  PAW L.

FIG. 3  VERTICAL BORING MACHINE WITH REVOLVING WORK TABLE.
1. PILLAR. 2.CRANK.. 3. BEVEL GEARS. 4 .  S P IN D LE .
5 .  CROSS ARM. 6 . SLIDE. 7 . SIDE ADJUSTMENT SPINDLE.
8 . TOOLBAR. 9. VER TICAL ADJUSTMENT SPIN DLE.
10. VERTICAL M OVEM ENT LEV ER . 11.TILTIN0 CRANK.
1 1 . DRIVE G E A R . 1 3 .T U R N T A B L E  G E A R .
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MACHINE TOOLS

1. B E D  2  ■ H EA D S T O C K . 3 . T A ILS T O C K . 4 .  H EAD STO CK  SPIN D LE .
5. 5 A D O LE . 5a.. S L ID E . 6. C H A N G E  G E A R S . 7 .  L E A D  SCREW .
8 R A C K .  H . C EN TR E  H E IG H T . L .  C E N T R E  D ISTA N C E .

F l G . Z  L A T H E  H E A D S T O C K  D R IV E .
4. HEADSTOCK SPHM D LE. 10. STEPPED  PULLEY. 11. S A C K  G E A R .
11. LAR G E  BACKG EAR . 13. CATCH-PIN . 14 . LA R G E  BACKGEAR .
1 5 .SM A LL  8A C KG EA R S . G. HOLLOW SHAFT . A . SPLIT  C O LLA R .
1f). L E V E R .

F IG .  3  C A T C H  P IN  S E C T I O N  O F L A T H E  H E A D S T O C K .
10. STEPPED PU LLEY . 12.. G E A R .  13. C A T C H -P lN .

F I G . 4  B A C K G E A R  S E C T IO N  O F  L A T H E .
E . E C C E N T R IC  LIN ING  B U SH ES . G. HOLLOW  S H A FT S . 14. LARGE GEAR.
16. L E V E R .

FIG. 3

FI  6.  2
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LATHE SADDLES
fa-) C'RCULAR SLOT TO TOOL TOP SUDE

' HANDW HEEL FOR
^  p j Q  3  ---------Q UICK SETTINC.

INSIDE VIEW O F (cl) SLIDING. K 1,2,81,2,(13,4, B*RS,6. OF SAD D LE O V E R
L a t h e  s a d d l e .  (t>) f a c in g .  R 4 ,  r s , e  t o  r a c k .

3 2 . CHANGE OVER LEVER 
™  A P R O N .3 1 .  L E V E R  TO CLASP NUT. (SLIO IN G -FACIN O ).3 0 . A r R O N . i  v BEVEL0EARS R1rR7 GEAR

WHEELS.

1 0 . 1  
SADDLE WITH APRON.

7- L E A D  S C R E W .
28. TOP HALF OF CLASP NUT.
29. BOTTOM HALFOFCLASP NUT. 
31. LEVER TO CLASP NUT.

RACK

L E A D  SCREW

F IG . 2  
CLASP NUT ARRANGEMENT.

LATHE PARTS

F IO . 1
TOP SLID E  AND  
TOOL HOLDER.
4 0 , HOLE FOR C LAM P SCREW . 4 1 ,  CLAMPING STUD.
4 2 ,  T O O L H O L O E R . 4 4 ,  H A N D W H E E L.
4 3 ,T 0 0 L C L A M P lN G  SCREW S.

8 ) .  F IRST  TIGHTEN TOOL 
CLAMPING STUD THEN 
C LAM P T O O L  WITH 
CLA M P IN G  S C R E W S .

F IG . 2
TOOL HOLDER WITH SETSCREW.

F IG . 4  
C O RR E C T ,C U T T IN G  EDGE 
ON CE N T R E  LINE „ 
( C E N T R E  H E I G H T ) .

INCO RRECT . CORRECT.

J j lJ i
I  I LZM]

F I G .  3
OVERHANGING LATHE TOOL.

•«—I
( a )  a* MUST NOT BE TOO LARG E .

F IG .  5
INCORRECT,CUTTING EDGE F I G .  6
ABOVE CENTRE LINE O f  INCORRECT,CUTTING EDGE 
W O RK. BELOW  CENTRE LINE

O F W ORK.
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F J G .  1
, V E R T I C A L  MILLING M A C H I N E .

1. T A B L E . Z . H E A D S P IN D L E . 3 . VER TICAL SLIOE.
4 . H A N D W H E E L  F O R  V E R T IC A L  A D JU S T M E N T .
5 .HANDWHEEL FO R  VERTICAL ADJUSTMENT.
6 . PULLEY. 7. G E A R B O X . 8 . H EAD SPIN D LE DRIVE. 
9 . FE ED  G E A R B O X . 1 0 . R E V E R S E  D R IV E .

MACHINE TOOLS

F IG .  2
HEAVY DUTY M ILLING  M A C H IN E .

i . T A B L E .  2 .  B E D .  3 .  H A N D W H E E L  FOR T A 8 L E -
T R A V E R S E .

4-.C O L U M N . 5 . S P IN D L E B O X . 6 .  H E A D S P I N D L E .
7 .  H A N D W H E EL FOR SPINDLE STOCK CONTROL.
8 . G E A R W H E E L  FOR HEADSPINDLE D R IVE.
9. STEPPED PUlLEy. 10.STEPPED PULLEY. 11.END SUPPORT.

V E R T I C A L  S P I N D L E  S U R F A C E  GRINDING M ACHINE  
1. P I L L A R . 2 .O S C IL L A T IN G  T A B L E .  3 .H E A D  
4 - T A B L E  H A N D W H E E L . S . T A B L E  S E L F A C T  L E V E R .
6 .  R E V E R S E  S ETS CR EW S . 7 .  DOW N FEED  H A N D W H E E L-
8 . AUTOMATIC DOWNFEED L E V E R .
9 . C ROSS  F E E D  AD JU S TM E N T .
1 0 .C R O S S  F E E D  R E V E R S E
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MACHINE TOOLS

P L A N IN G  M A C H IN E  
1 BED . 2  T A B L E .  3  P IL L A R . 4  C R O SS  R A I L .  5  TO O LH EAD . 
It) FORW ARD STR O K E . A) B A C K W A R D  S T R O K E .

F I G . 2  
DOUBLE PILLAR
4  CROSS RAIL.
5 TO O LH EAD  H O LD E R . 
41 SWIVELLING TOOLHEAD. 
5 0 SPINDLE . 5 t H A N D L E . 
5 2  B E V E L  G E A R S .

FIG.3 .
SINGLE COLUMN M U LT I- 

TOOLHEAD PLANER.
1' BED . 2 ' T A B LE . 3 'COLUMN. 
4 ' A R M . S ' TO O LH E A D S .
6 ’ TOOLHEAD. 7 ’WQRKPIECE. 
8 ’ AD JU STABLE  STEAD Y .
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MACHINE TOOLS

F I G .  4 .  U N IV E R S A L  M I L L I N 6  M A C H I N E .
1. C O L U M N  . 2  . S PIN D LE O R lV E - B A C K G E A R S . 3 . A R B O R .
4 .  S LID E  B E A R IN G . 5 . O V E R A R M . 6 . PULLEY. 7. PULLEY. 8 .FEED80X. 
9 . TELESCOPIC SH AFT. 10. REVERSE G EA R S. 11. K N E E  B R A C K E T .

12.TABLE. 13 .CR C S5 -S L1 D E H AN DW H EEL.
1 4 .VERTICAL A D JU S T M E N T  H A N D W H E EL. IS . B E V E L  G E A R S .
1 6 .T A B L E  ELEV A TIO N  S PIN D LE .

FIO. 3 .  P L A N  V IE W  O F  T A B L E .
1. CO LU M N . 2. E A S 1?.Pi-ATE. 3 . S T E P P E D  P U LL E Y .
4 .  S T E P P E D  PULLEY. 5 . K A N D -L E V E R . 6 . G EAR BO X.
7 . B E V E L  G E A R S . 8 .  DRILL S PIN D LE. 9 . FEED HANDWHEEL. 
1 0 .AUTOMATIC FEED COUPLING. 11.STEPPED PULLEY.
1 2 .STEPPED  PU LLEY. J3. AUTOMATIC R E L E A S E .  
1 4 .H A N D L E V E R .1 S .T A B LE  A R M . 16. ELEVATING CRANK. 
17. C L A M P . 18. DRILL T A B LE .

F IO . 2
FRONT VIEW TABLE DRILLING MACHINE.

F IG . 1
T A S t E  PRILLING M A C H IN E.



SHAPING MACHINES
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F IG .1
SIDE ELEVATION OF HORIZONTAL 

SHAPING MACHINE

F I G . 2  
FRONT ELEVATION Of HORIZONTAL 

SHAPING MACHINE

F I G . 3  
in s id e  v ie w  h o rizo n ta l

SHAPING MACHINE

I BED. 2 RAM. 3 CR05SL1DE.
4  TABLE. 5 SWIVELLING TOOL HEAD.
6  TOOLSLIDE. 7 s w im  BASE. 
STOOL LIFTING BOX.
IO STEP PULLEY. II SPUR GEAR.
12 REVOLVING DISC. 13 PIN.
14 SLOTTED ARM. IS HANDWHEEL 
16 CLAMP. 17 HANDLE.
18 BEVEL GEAR. 19 SPINDLE. 
20 SPUR G EAR . 21 SLOTTED GEAR. 
22 PIN. 2 3  ROD.
2 4  TRAVERSE  SPINDLE.
25 HAND ADJUSTMENT. 30 PIVOT. 
31 VERTICAL ADJUSTMENT OF TABLE 
32TELESC0PIC SPINDLE.
33 SUPPORT.

F I G . 6
FEED  MECHANISM O f SLOTTING 

M A C H IN E

F IG .  5 
VERTICAL SLOTTING MACHINE

F IG  .4- 
RAM DRIVE Of HORIZONTAL 

SHAPING MACHINE

1 FR AM E . 2 RAM .
3 TOOL HOLDER. 4SL ID E .
5 SLIDE. 6  TURNTABLE.
IO STEPPED PULLEY. II SPUR GEAR. 
12 CRANK. 13 CONN ROD.
14 CONN ROD. 15 NUT.
16 HANDWHEEL. IT BEVEL GEARS.
20 5L0TTED PI5C. 21 PIN.
22 LEVER. 2 3  ROD.
24AN G LE PIECE. 25 PAWL 
26ADJU5TING WHEEL.27 BEVEL GEAR. 
28 BEVEL GEAR. 29 SPUR GEAR.
30  SPURGEAR.3I SPINDLE. 

( X , Y , Z . )  F O R M E R .

1 TOOLBAR. 2  BED.
3 CRANKDRWE. 4  GUIDE ARM. F I G . 7

KEYNAY SLOTTING 
MACHINE
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MACHINE TOOLS

F I G .  5  
dO RING  M A C H IN E .

F I G . 2  
DIAGRAMATIC SCHEME OF 

RADIAL DRILLER.
IT

f i g . y
B O R IN G  M A C H I N E  F O R  H E A V Y  

F I X E D  W O R K .

F ! G .  3
1 SPIN D LE D RIVE OF 

RAD IAL D R ILLER .

F I G . 4  
MOTOR DRIVE OF 
RADIAL DRILLER.

RADIAL D R IL L E R .
L) LENGTH OF WORK.B)WIDTH OFWORX. 
J)C!RCUL.4R MOVEMENT OF DRILLING HEAD. 
H) RADIAL MOVEMENT OF DRILLING HEAD. 
EIHEAD SWIVELLING MOVEMENT.
I PILLAR. 2 PARREL. 3 PILLAR SLIDE.
4 ARM . 5 SADDLE. 6  DRILL SPINDLE.
7 POWER SHAFT. 6 GEAR BOX.
9 HORIZONTAL SHAFT.
10 VERTICAL 5HAFT.
I I  VERTICAL SHAFT.
12 HORIZONAL SHAFT. M) MOTOR.

BOR I NO  M ACH IN E .
1 BORING BAR.2 COLUMN.3 DRIVE BOX.
4 GUIDE COLUMN. 5SLIDE ARM.6TOOLBOX. 
7  GEAR BOX. 8  SHAFT. 9 SHAFT.
10 BEVEL GEAR. 11 BEVEL GEAR. 125PURGEAR. 
J 'JS?UR0tAR14  TRAVERSE SPINDLE.

FIG. 6
HEAVY DUTY PRODUCTION BORER.

HEA VY DUTY PRODUCT/OH BORER.
L) LENGTH OF WORK.
A) DISTANCE OF BORING BAR BEARINGS.
7 WORKTABLE. 2 BORINu BAR.
3 PACKING PIECES.

BORING MACHINE FOR HEAVY FtXEDMORK. 
1 TOOL BOX- 2 STEPPED PULLEY.
3 BEVEL GEAR. 4  BEVEL  GEAR.
5 WORM. 6 WORM W HEEL.
7 HOLLOW BORING BAR.
8  HEAD SCREW. 9 SACK GEAR .
10 BACKGEAR. 11 BACKGEAR.
12 BACKGEAR.
13 HANDWHEEL FOR SETTING CUT.
L) LENGTH OF WORK.
A) DISTANCE OF BORING BAR BEARINGS.
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1 JIGS AND FIXTURES?

1 COMPONENT. 
Z. DRILL BUSH.

F I G . 1 .  
DRILLING J I G .

1 C O MPO N EN T.
?■ C E N T R E  STUD .
3. CENTRING SLEEVE  

F I  0  . 2 .  
F LA N G E  DRILL JIG.

1. COM PON EN T.
2 . INDEX PLA TE.
3. DRILL BUSH.
4 .  IN D E X  PLUNGER.

F I  G .  4 .
INDEXING DRILL J IG .

1. L E V E R .  3. COMPONENT
2 .  SPRIN G  COLLET.
F I G .  5 . M ILLING  F IX T U R E .

RIVETS AND RIVETING
SV r 7 ’ ^

1 C O M P O N E N T .
2. H IN G E D  TOP. 
3 C L A M P IN G  LE V E R

F I G .  3 .
PRILL JIG WITH HINOED TOP PLATE.

U J L p
C O U N T E R S U N K  R IV E T  COUNTERSUNK(c 'Sk)HEAD  C'SK/COUNTERSUNK RIVET  

H E A D  120 - R IV E T  9 0 -  H E A D  6 0  -

j
O V A L  C O U N T E R S U N K  M U S H R O O M  H E A D  SNAP OR ROUND HEAD 

H E A D  R IV E T  R IV E T  R IV E T

UJ
I N '
a

I

4-
S E M IT U B U L A R  R IV E T  PAN H E A D  R IV E T  T U B U L A R  R IV E T

C T * P

.illFLAT  HEAD

1. COM PONENT.
2  T E M P L A T E .
3. INDEX PLUNGER

F I G -  6 .
SLOTTIN G F IX T U R E

U P  J O I N T B U T T  JO IN T



SCREWS
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PLIERS

TURNBUCKLE OR ROUND NOSED PLIERS

SCREW S, NUTS, WASHERS AND PINS

ROD END PIN TAPER PIN SPLIT TAPER PIN

CLEVISEND TURNBUCKLE TIGHTENING SCREW 

SQUARE HEAD SET SCREW—

COMBINATION PLIERS

SMALL
HEAD

SPLIT-PIN OR COTTER PIN

3  (&
LOCATING PINS 
PLIERS BOWDEN WIRE CUTTERS

ROUND HEAD WOOD J LAT HEAD WOOD SCREW 
SCREW

GRUB SCREW ? VAL' POINT SET SCREW

HEXAGON-SLOTTED NUT

SPRING WASHER 
GROVER PATTERN

CONE-POINT SET SCREW CUTTING NIPPERS
O )  ( p ) E Y E B O L T  (Toggle Jointed)

OPEN EYE-EYE BOLT FLAT POINT-SET SCREW

( (V  WWWWVfi

TOP CUTTING NIPPERS

HEXAGON LOCK NUT

CASTLE NUT

WING OR FLY NUT

FOOT PRINTS
CHEESE HEAD SCREW K , BRIGHT COUNTERSUNK (PIPE WRENCH^

HEAD 
SCREW

v STEEL TURNED 
AND CHAMFERED 

^  WASHER

j m

FILISTER HEAD
CAP SCREW

KOUND HEAD SCREW

FILISTER HEAD 
Ml, MACHINE SCREW

FLAT NOSED PLIERS

MUSHROOM HEAD 
M ff l®  SCREW

SHOULDERED PINCERS OR SQUARE
CARPENTER’S THREADED ROD NUT

1 ^ 1
— 3. HEXAGON STARDARD 

NUT

HEXAGON HEAD SET
SCREW

COLLAR
SCREW

HEXAGON HEAD 
BOLT

SOCKET HEAD 

CAP SCREW



46

SPANNERS AND SCREW-DRIYERS
SOCKET SPANNEK WITH CROSS HANDLE

SPANNERS
SINGLE-ENDED SPANNER

a
CHAIN WRENCH

OR PIPE TONGS

SOCKET OR 
. SET SPANNER

HOOK SPANNER k jO g

CRESCENT TYPE 
SPANNER

SCREWDRIVER WITH 
REVERSIBLE ENDS

GAS-PIPE HOOK

SCREWDRIVER

RATCHET SCREWDRIVER
DOUBLE ENDED BOX

TOMMY BAR



JOINER’S TOOLS HAMMERS BLACKSMITH’S TOOLS

TRIANGULAR SAW FILE SAW SET

TENON SAW

STRAIGHT BACK 
HAND SAW

COMPASS SAW

KEY HOLE OR PAD SAW

SKEW-BACK HAND-SAW

LEAD HAMMER RUBBER MALLET

Hide
HIDE HAMMER

2 $  BALL PEIN HAMMER

COPPER HAMMER

COMBINATION HAMMER

RIVETING HAMMER 

g  ENGINEER’S HAMMER

SIDE MOUTH TONGS CLOSE MOUTH TONGS 

FLAT MOUTH TONGS HOLLOW BTLL TONGS

BLACKSMTTH’S  BLACKSMITJ P S
CUTTING CHISEL

(HARDIE)

TOP FULLER HOT SET OR
HOT CUTTER



VARIOUS TOOLS
48

JOINER’S TOOLS JOINER’S TOOLS

HAND COLD CHISEL
p ,  (FLAT CHISEL) FIRMER CHISEL MORTICE CHISEL TRY PLANE

CROSS CUT CHISEL

ROUND NOSE CHISEL

DIAMOND POINTED CHISEL

j O l

TAPER PUNCH

PARALLEL PUNCH
TURNING CHISEL TURNING GOUGE RABBET PLANB

HOLLOW PUNCH THREE-CORNER SCRAPER GIMLET

ROUND PLANB

FLAT SCRAPER BENT HALF ROUND SCRAPER 
j p - , ------------1 *1

EXPANDING BIT





B E R N A R D S ’ T E C H N I C A L  B O O K S .  
EACH A MINE OF IN FORM ATION .

11- Series.
'

No. I. Amalgamated Engineering Ref. Tables.
„  2. “  Little Marvel ”  Vegetable Ref. Book.
„  3. Services Signalling Manual.
„  4. Radio Manual.
„  5. Elements of Mathematics.
„  6. Electrical Engineers Handbook.
„  7. Manual of Metals and Alloys.
„  8. Manual of Modern Autom atic Guns.
„  9. Manual of Photography.
„  10. Manual of Mathematical Tables.
„  11. Manual of Cycle  Maintenance and Hints.
„  12. Manual of Com mando and G uerilla  Tactics: 

Unarmed Com bat.
„  13. Manual of Com mando and G uerilla  Tactics: 

House to House Fighting.
,, 14. Manual of Small Arm s and Special W eapons. 
„ 15. Manual of W artim e Household Repairs, 

usual series.
,, 16. Illustrated Engineering Practice.

Machine tools and productive processes. 2/- 
„ 17. Manual of Rifles, usual series.*

No. 18. W eaponsand Arm am ents of the Modern 
Germ an Arm y. 8 in. x  5 in. (approx. 56
pages) ............................................................*2 /-

„ 19. Manual of Map and Compass Reading.
8 in. x  5 in. (approx. 56 pages) . . . * 2 /- 

„  20. Manual of G liding and Motorless Flight.
8 in. x 5 in. (approx. 48 pages) . . . *  2/- 

„ 21. Manual of Science. Covering Mech
anics, Statistics, Physics, etc. 56 pages.
8 in. x  5 in............................ ..................*  2/-

„ 22. Manual of Radio C ircu its. How to  
build your own receivers and trans
mitters. 56 pages. 8 in. x  5 in.............* 2/-

„  23. Manual of Hand Grenades, Mines and
Bombs. 8 in. x  5 in. (approx. 56 pages)* 2/- 

„ 24. Uniform , Rank Badges and Intelligence 
Data on the Modern Germ an Arm ed  
Forces. 8 in. x  5 in. (approx. 56 pages) *  2/- 

„ 25. Strategy and Tactics of the Modern 
Germ an Arm y. (Panzer divisions.) 8 in.
x  5 in. (approx. 56 pages) ................. * 2/-

„ 26 . Tanks at W a r— Friend o r Foe ? How
to recognize them (approx. 56 pages)* 2/-
BOOKS M ARKED *  N O W  IN PREPARATION.


