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ENCE BOOK FOR WORKSHOP, EQUIPMENT & INSTRUMENTS
INSRECTION DEPARTMENTS, IDENTIFIED ON SIGHT
DRAWING OFFICE, WITH THE AID OF THIS
STORES, ETC. ETC. INVALUABLE BOOK.

PLANING MILLING CUTTERS  REAMERS BEARINGS MACHINES GRINDING
BORING LATHE TOOLS MICROMETERS SPIGOTS EQUIPMENT TURNING

DRILLING DRILLS GEARS ARBORS COMPONENTS MILLING







1
MARKING OUT E ~
FIG. 1 FIG. 2 @, i\
SCRIBER AND STRAIGHT EDGE, SCREW JACK. i ‘ .
‘ FI1G. 1
= / CENTRE PUNCH, LFloeg 163
CENTRE PUNCH.

| FIG. 4
CENTRE PUNCHING CONTOURS.

FIG.5
CORRECT AND INCORRECT DRILLING

USE OF PACKING WEDGES FOR
T0 CENTRE PUNCHES ON PERIPHERY.

MARKING OUT IRREGULAR WORK,

CIRCLES MARKING,

=
J FIG, 6

USE OF SQUARE FOR MARKING OUT. FIG.7

TRAMMELS.

FIG.5
“STANDARD RULE FOR®
SCRIBING BLOCK.



MEASURING DEVICES

FIG. 6
CALIPERS WITH GRADUATION

COMBINATION OF INSIDE X
AND OUTSIDE CALIPER
WITH VERNIER RULE.

FIG. 2
VERNIER GEAR~
/ TOOTH CALIPERS,

—

FiG.13
\\}m SCREW THREAD
W RING-GAUGE.

FIG. 4
CHECKING WITH VERNIER.

INSIDE CALIPERS, SETTING TO RULE

7 Ar
FI1G.12 TaPer cAvces, SCREW THREAD PLUG- GAUGE,
RIGHT END CORE DIAMETER GAUGE,



CHECKING INSTRUMENTS

FiG. 3

APPLICATION OF LEVEL
BOX,0N ROUND 0BJECTS.
LEVEL W

CONCENTRIC MARKINGS, HYDRAULIC LEVEL

USE oF $ QUARE
AS STRAIGHT EDGE 1

F1G.
USEOF § UARE
FROM FACE PLATE.

F1G.11. ForRm Gauce,
F1G.8.BEVEL GAUGE.

PROTRACTOR.

1%
A
PROTRACTOR.

FIG.13. FORM aAuoE

MEASURING DEVICES

FIG.3

SPINDLE, SLEEVE AND THIMBLE.
F1G.2, screw THREAD MICROMETER.

INSIDE MICROMETER
FOR LARGE BORES.

WRONG POSITION
OF MICROMETER,

RiGHT POS|TICN
OF MiCROMETER



MEASURING DEVICES CHECKING INSTRUMENTS

O FIG. 2
INTERNAL MECHANISM.

AR TR

FIG. 1. TEST INDICATOR.

FIG. 1

SURFACE PLATE.

VP05
Vil teds

s

FIG, 2 F1G.3 FIG,
SCRIBING ‘BLOCK. SCRIBING BLOCK  yggyeR HEIQ}?TGAUGE.
WITH ADJUSTMENT.

FIG.5
0DD LEGS.

16. 7
HYDRAULIC TEST INDICATCR. FI1G.6
R oDD LEGS,
COMPARATOR FiG.6 ¥
DIAL GAUGE. INTERNAL MARKING OUT CENTRE.
MECHANISM.



MEASURING DEVICES

CHECKING INSTRUMENTS

\ f / \ Fy
F1G.2. ;

—]
——3
— -
= “Fc3
TRIANGULAR SURFACE GAUGE.
== FIG.1. STRAIGHT EDGE. srgaicur epcE, A gl
FIG. 4
OFFICIAL TEST

FOR FLATNESS
PARALLEL MARKS-

FI1G. 4.SURFACE PLATE, F1G. 5. suRFACE PLATE.

FI1G.9
SETTING GAUGE FOR
THREADING TOOL.,

0000000000
000000000000

0000000000000

F1G.11. FEELER GAUGES,

F1G.12. DRILL GAVGE,

FlG.7
CHECKING GAUGE
WITH SLIPS,

F1G.6
SPIRIT LEVEL WITH V- BASE.

St

FIG.8. SPIRIT LEVEL, CURVED.

FI1G. 7
SPIRIT LEVEL BAR.
2,LEVELS AT RIGHT ANGLES, WITH V- BASE.

F1G.10.
WIRE GAUGE.

W/W/W/W—A%/ i
F16.96 F1G.10

APPLICATION OF SPIRIT
LEVEL BAR,

Fic.11 ¥

APPLICATION OF SPIRIT
LEVEL BAR,

ADJUSTABLE LEVEL,
USE OF WEDGE FOR ALIGNMENT.
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PRECISION MEASURING INSTRUMENTS

! i i
*’wv\xm'mﬂ"-r-r k) )

Fla 1 STRAIGHT RULE.

FIG 2.TAPE RULE.

VERNIER WITH Flﬂ‘ﬁf.k ADJUSTMENT.

FIG.7
USR OF POINTS TO MEASURE
CENTRE DISTANCES.

FI1G.8

USE OF VEKNIER gLLIPBR
AADGE AS DEPTH




PRECISION TOOLS

FIG. 1. VEE BLOCK.

N

FIG. 3.CENTRE SQuARe.

FIG. 5§
MARKING OUT KEYWAYS.

C

FIG.8
TEMPLATE FOR MARKING QUT FLANGE.

FIC. 4
CENTRE SQUARE,

FIG.
MARKING OUT KEYWAYS. /
2
FIG.7
KEYWAY TEMPLET,

=

FIG. 9
MARKING TEMPLATE .

CLAMPING DEVICES

" (e

. FI1G.2.PIPE GRIPS.

A s () v AN
F1G.3. PIPE GRIPS,

E (<]

F1G.8. HAND VICE INSIDE JAWS,

Q‘
432

(A
()
16. 6

FlG. F1G6.77  F1G9.HAND VICE POINTED JAWS.
ROUND NOSE PLIERS. p(N VICE.

=}
PARALLEL ACTION
HAND VICE.

TOOLMAKER'S CLAMP.
M - V% 4 =
me) (inias
LAMP.
e Fiu.14 FIG.15

FIG.12
UNIVERSAL JAW
C* CLAMP. Fi1G.13




FIG., 2
PARALLEL VICE.

Fla. 4 @
VICE FOR IRREGULAR WORK.
(@) ADJUST JAWS.

:==-= ﬁ—
wn U o
il

L
i
5. 5. PROTECTING JAWIS. iy -

F1G.6. TUBE ViCE.

Fl

G. 1.
MACHINE VICE.

FI1G. 2
GRADUATED VICE WITH
JOINT CLAMP JAW,

Fic. 5

o 1
FIG.3

IMPROVED MACHINE VICE-SPINDLELESS.

FiG.
IMPROVED MACHINE VICE
WITH LEVER.

SWIVEL VICE WITH LEFT AND RIGHT
HANDED CLAMPING SPINDLE.

L—
FIG.6
SWIVEL VICE END VIEW,



TAPS

FiG.1. SCREW TAP.

TAPER FULL SECTION. SHANK

FOR THROUGH HOLES.

FOR BLIND HOLES

2200700 e

FIG. 3. TAPER TAP. FIG. 6. TRUNCATED FIRST TAP.
777 Vol

FIG. 4. SECOND TAP.

W00
FI1G.7. TRUNCATED SECDND TAP.

E ) 7 jZ,/:;Z;’// z’?//%/ 7

FIG 8. BOTTOMING TAP.

Db

F1G.5. PLUG TaP.

FI06 9. TAP WRENCH.

— — — JeFeE—————
£ . HeBwE

FiG.11. DIE HOLDER

F1G.10. THREADING DIE.

FIG. 2
CRO5S SECTIONS OF SCREW FAPS,

@

Gk ::
squue HEAD BOLT. o

A
FIG.3. cLamp. CLAMP AND

: SET SCREW.
auici s %3
QUILK SET BOLT.

F1G . 4. CRANKED cLAMP.

E}E@

%

FIG.5. INCORRECT,
NO PACKIN

%

Fl1G. 6. INCORRECT,
PACKINO TGO HIGH.

A

FiG.7. hNCORRECT,
PACKING 700 HIGH.

-
%;

AL SO RRER Fia. 16 CORRECT CLAMPING 'oF ROUND
WORK ABOVE CENTRE LINE,

F1G.9. CORRECT.

FiG.10. CORRECT.

17 h
SECTION THROUGR WORK TABLE
WITH TEE-SLOTS.



METAL JOINING

2 h
2

FIG.1. HATCHET TYPE SOLDERING IRON.

3 =}X{=He

FI1G. 2. INTERNAL TYPE SOLDERING IRON.
1. BIT.

2. ROD.
3. HANDLE.

1G. 5
BLOWPIPE WITH SOLDERING BIT. £
1. BLOWTUBE, 2. MIXING CHAMBER, 3. FILLING PLUG,
4.RESERVOIR, 5. WICK. 6. PREHEATER. 7.REST, 8.8IT.
9. SCREW. 10. REGULATOR.  11.NOZZLE.
13 HANDLE FOR PUMP. 14 . WINDGUARD.  12.SPRING.

FIG.6. BLONLAM?.
1. CONTAINER .
2,FILLING PLUG.
3.PREHEATER.
4.SPIRAL TUBE.

10

DIVIDING TOOLS ror METALS

FIG.2. CUTTING PLIERS.

o

FIG.3
CUTTING ACTION
OF PLIERS @N METAL.

Fi1aG.1
/ COMPOSITION OF FORCES
IN THE WEDGE.

T |
e |
'

F1G.4.PIPE CUTTING TOOL.

FiG. 5
SHEARING ACTION
OF GUILLOTINE.

FIG.6
WRONG SHEARING
AN 5

GLE
% @
FIG.7

RIGHT SHEARING

FIG. 8
BLOCK SHEARS WITH
LOGARITHMIC
CURVED BLADE.

4. CUTTING ROLLERS,

5.PUMP.
6.PIN VALVE.
7. GAS BORE.
8. FILLER.
9. NOZZLE
10. BLOWTU B

E.
11. AIR REGULATUR.
42, SAFETY PIN.

THEORETICAL DIAGRAM ! \

ELECTRIC SOLDERING IRON. 2. BEVEL GEARS.

1. BIT. FIG.10 B SLNIRES,
 ROUSING WITH RESISTANCE. ME GUILLOTINE. i e NETCosNg ol
3. HANDLE,

4. LEAD.




METAL WORKING

1. FRAME.

2.PRESS RAM

3 ElecTRo MoToR.
4,566 7, GEARS.
8.CRANKSHAFT,

9. LEVER

10. PIV

13 MOT6R REGULATOR.

1. FORMER.

STAMPING. - PUNCH. F1G.6 |3 2.8ALBEARING
g (O SPINNING. o
N\ 3, spmmno TOOL
D) L Rieres,
WA Y
FJG‘S 2 .me.m
‘, 2
E 1.FORMER.
2, FOLLOWER,
I
L)

U
W )

1G.

STAGE-CUPPING. £G. 7

THREAD ROLLING.

cuppfnc.

11

WELDING

.:“N:‘Cgij‘

l o
FIG] BUTT WELD. Flﬁ 2 SCKRF WELD, FIG.3 VEE wsw.

HYDROGEN

GAS WELDING. &—-—3- =1}

1. TUBE. .5 FIG 4 FiG.8 .
2.SUPPORT. ELECTRIC BUTT- ELECTRIC ARC ELCCYR\CSPOT Execrmc SEAM
3.BLOWER.  CONTACT WELDING. 7 ~WELDIN WELDING.

1. TRANSFORMER,.
3 2. WORKPIECE.

FIGAT .
L Aauesm BLOCK, FIXED, ELECTRIC ARC MET(HOD.
- irre uepuc’sA LE. 1, DYNAMO.
PEIN 2. HOLDER.
3. ELECTRODE,
4. WOR|

K.

FLANGE Wi

? PE METHOD.
)PARALLEL cons WELD,

WPl
DXYGEN CYLINDER
Z GAS CYLINDE!
CONNFCTDMG NOJES.
LOWPIPE.

F1G.13 FIG.14
EDGE WELD..  FILLET WELD,

d) DOUBLE Anm.: 'BEVELWELD,

a;mxma CHAMBER.
d‘b HYDRObEN :)axyaEN

.16
OXY~HYDROGEN BLOWPIPE.

22N
a,

ZAt’.ET)‘LENE -OXYGEN BLOWPIPE
a)INJECTOR. b)OXYGEN. C)ACETYLEM!.
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PUNCH ano PRESS TOOLS

FIG1  FIG.

'Pcl'f} HouofN ¢+ FlG.3 Lo

PUNCH.  PUNCH. BLANKING STRIP BLANKING TOOL,
‘ TOOL.

D

L

1) PUNCH. _2) SHEET METAL.
3) DIE. 4) ADJUSTABLE BASE.
5) STRIPPER.

i
1) PUNCH. 2) DIE."3) GUIDE.
4)STRIPPER. 5)PIN.
@)STRIP. b) BLANK.

16.6
FRICTION
PRESS.

1) SPINDLE. 6)TREADLE.
2) FRICTION DISC. 7)SLIDE.
3) SHAFTING. 8)REVERSE PIN.

4¢ 5) FRICTION WHEELS.

FIG. 8
FLY PRESS.

CRANK DRIVEN PRESS.

CHISELS avo SCRAPERS

FIG. 1
CUTTING ACTION
OF CHISEL.

FIG.3
ANGLE (a)
T00
FIG.2 LARGE.
ANGLE ()
T00 SMALL.

oy Y
i

Bgrnom OF TOOL.
R)BACK OF TOOL.
a;CLEARAI‘lCE ANGLE.
k)TOOL ANGLE.
S)CUTTING ANGLE.

F16.7

5> 90°

SCRAPING CUTTING ANGLE CROSS SECTION

BIGGER THAN 902

FiG:4 FI1G. § FIG. 6
FLAT CHISEL. (CROSS CUTCHISEL. ROUND NOSED CHISFL.

s

FI1G.8
SCRAPER WITH HANDLE.

FIG.10 FIG.11 FIG.12
HALF-ROUND
T FIG.9 SCRAPER. é

zzn -
TRIANGULAR TRIANGULAR
SCRAPER.  SCRAPER
WITH RELIEF.

FLAT SCRAPER.



CUTTING ano RASPING TOOLS

FI16.1 F1G.2

HACKSAW BLADE.  TEETHTOOHiGH.  FIG.5 F1G.6
W )/l/l/l/l) A 3
FiG.3 FIG.4 y .
INCORRECT ANGLES.  INCORRECT ANGLES, ~ STAGGERED  BACKED OFF
TEET TEETH
(/\/\/\/\) }/I/Vl/l) 7
HAEKS AW FRAME. %
HOLLOW GROUND <
CRCULRSAN. "
F1G.11
POWER SAW.
) L
i
£16.13
FILL, 12 StNGLE
RAS P, SPIRAL CUT. SINGLE cur F1G.15 DOUBLE CUT
T
i im
MY
. DIRELTION OF CUT.
FIG.16

vowv
SECOND CUT 0’0"'“’ ) .‘.{0}. _TANG.
FILE-ANGLES, [,’c,', ,' ~ R
" LA

SECOND CUT
F1G.17 CROSS SECTION OF FILES,

A) O altVile

13

CUTTING TOOLS

F1G.1.
SHAPING TOOL. FIG. 2. FIG. 3.
SHAPINGTOOL  PLANING-WOR™
MOVING. MOVING.

FIG.5
FIG.4 FINISHING
ROUGHING cuT.

CUT.

(I)CLEARANCE ANGLE

(S)DEPTH OF CUT
Kk ) TOOL ANGL
gg%’v‘nruormans $RAKE. B
R)BACK OF TOOL. i B3
X)CUTTING EDGE e
F1G.9  FIG.10 FIG.11
FiG.6 FIG.7  FIG.B TOOL TO0 CRANKED ~ SLOTTING
RIGHTHAND  (gpr wanp  FINISHING LONG.  TOOL. TOOL.
FEED, FEED. TOOL. . A,
\ SN Ty T
©-> DIRECTION OF FEED.¢-o _ YT

ACTION.
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METAL CUTTING TOOLS

14 15

B

F16.16, FIG.17
F1G6.20 FiG.21
i
FIG.24
=

F16.1.TURNING TOOL FOR LATHE . Z)TOOL ANGLE.S)CUTTING ANGLE. A) CLEARANCE.
2.ROUGHING CUT-SCREW CUTTING, S) DEPTH OF CUT. 3. FINISHING CUT-SCREW~
CUTTING. S)DEPTH OF CUT. 4. ROUGHING TOOL= RIGHT HAND. 5.ROUGHING~
TOOL-LEFY HAND. 6. FINISHING TOOL= RIGHT HAND. 7. FINISHING TOOL .~
LEFT HAND, 8. FACING TOOL-RIGHT HAND. 9.FACING TOOL-LEFT HAND.
10.RADIUSING TOOL. 11. PARTING TOOL. 12. PARTING TOOL.13. BORING TOOL.
14.RECESSING TOOL. 15. HAND TOOL. 16.TIPPED TOOL-CORRECT GRINDING.
17.TIPFED TOOL- INCORRECT GRINDING. 18.TOOLHOLDER.19.CIRCULAR FCRM TOOL,
20.SCREW CUTTING TOOL.21. SCREWCUTTING FORM TOOL . 2 2. EXTERNAL THRERD~
CHASER. 23, INTERNAL SCREWCUTTING TOOL. 24, INTERNAL THREAD CHASER.
25.SINGLE POINT THREAD FORMER. 26.THREAD FORMER-TREBLE POINT.
27.USE OF THREAD FORMER,

F16.28 FI1G.29

F1G.38 IG.39 FI1G.40

F1G.37

28.FLAT DRILL CUTTING BOTH WAYS.  29. FLAT DRILL HOLLOW GROUND.
30.FLAT DRILL WITH CENTRE, 31.FLAT DRILL WITH PILOT.

32.TWIST DRILL. A)HEEL. B)CUTTING EDGE. C)POINT. %LAND. EJRELIER
33.STRAIGHT SHANK DRILL. 34. MORSE TAPER SHANK DRILL.

35. DRILL IN DRILL CHUCK. 36. MORSE SLEEVE.

37.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. 43. BORING BAR.
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METAL CUTTING TOOLS

G. 1
BREAST %
H ND “skace
A ORILL nAranT DRILL
counmm

WITH le
3 FLUYE DRILL

.OUNYERS"OK
2:”5:::5&
UN ORE [/
\“" ‘

JHg12 FIG13 LAND
T REAMER

FI16.14

HAND REAMER TA'ERED REAMER"

FIG.16 SPIRAL FLUTE REAMER FI1G.17 SPIRAL FLUTE REAMER
ey - eeV0r—F 8-

F1G.18 MACHINE REAMER

——
F1G.19 DETACHABLE REAMER  F1G.20 ADJUSTABLE l!AH!l 351018

8. CHAMFERING.

FiG.21 BROACHING FORM-CROSS SECTIONS

©OE ‘GO@

Fi1G.22 F1G.23

PP Y

FlG.25

CUTTING PARY.  FULL SI12E CUTTING.
% R K %&

QETnEErs -
R

3 i FULL SIZE CUTTING.

FIAD | CorIine PART:

—=== F1G.27 F1G.28 FlG.l?

F1G.30 # -
BIRECTION OF PULL.
e

0

1

PRECTION OF FEFD,

6
F16.22 BEFORE BROACHING A KEYWAY.
F1G.23 AFTER BROACHING A KEYWAY. FIG. 24 WTTING ACTION.
Flﬁ 25 FLAT BROACH. FIG.26 RELIEVED T
G.27 PROFILE BROACH, F1G.28 BEFORE USE DF SQ(IARE BROACH.

Fl& 29 AFTER USE OF SQUARE BROACH.
FI1G.20 BROACHING MACHINE -SIDE ELEVATION.~

1 ACHINE HEAD. 2.CLAMP SCREW. 3. PAC|

WORKPIECE. 5. BROACH. 6. PLUNGER. 7(ARIIER JAw.

7.CLAMP SCREW. B.PIN FOR LOCKING.
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SHEET METAL TOOLS SHEET METAL TOOLS RIVETING TOOLS

ELECTRIC SOLDERING METAL CUTTING SHEARS SNIPS WITH CURVED
IRON (BIT) SOLDERING IRON OR OR ‘“ SNIPS BLADES BENT SNIPS ﬂ 1 RIVETING SNAP
e e > SOLDERING BIT e . B

2 FULLERING TOOL

.

* GILBOW »* SNIPS OR
UNIVERSAL SNIPS

SOLDERING [RON BIT SO SYARE SRR —
L ‘ 7
ITH SHAPED HEAD = s G e e oo
Qr:s@ = ONE-SHOT RIVETING

HAMMER

3 DOLLY (DOLLY BAR)

ROUND FACE HAMMER HOLLOWING HAMMER STATIONERY RIVETER

HATCHET STAKE i EZ;;D
- FUNNEL IRON
(FUNNEL STAKE) D(%UBLE ENDED CONVEX  pp aTENER OR

HAMMER SMOOTHING HAMMER
2 a—A A=A
A m a @
GROOVING STAKE CREASING IRON

{30 ey

SLOW HITTING
RIVETING
HAMMER

FAST HITTING RIVETING.

m HAMMER,
A

PANING HAMMER

LONG HORSE HEAD SQUARE HORSE HEAD ; q-"""/ y YOKE
’ -o“-—-—e,. p~=> RIVETER'
SQUARE & ROUND o
FACE HAMMER
— COMPRESSION
RIVETER
COMBINED FUNNEL BEAK IRON OR HORN

piope T ROUND HEAD ANVIL,
SIDE STAXE (FLAT) (CQNVEX) CLOSE
QUARTERS
RIVETING
: ; HAMMER
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FI1G.1. ANVIL.
1. FACE b
iy nouup‘%ﬁ?f"w)
3. SQUARE HORN, 7 ? 7
4 HOLE FOR STAKE. 7 73 Fii
€ FIG. 1. SETT HAMMER,
FIG. 4.
PUNCHING,
oy PRIFT.

F1G.3. sPLITTING. HOT SETT.

FIG.3. HAND HAMMER,
h
ﬁ F1G.4 . HEAVY HAMMER.

FI1G. 5. HEAVY HAMMER.

]

!

_.)_ 3
@ FIG. 2. CuTTING OF STOCK.

Eaa ]

/

@ DRAWING.

777
FI1G.7.seTrinG.

FIG.6. FORGING A HOOK.

&) SETTING ONE END. 700

@) SQUARING.
F1G.8. F1G.9.5QUARING

BENDING ONANYIL,
7 e
7

4
ANVIL, ROUND HORN, ANVIL, SQUARE HORN.

o

(x e &

STRAIGHTENING:

F1G.7. VSE oF swaGEs.
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FlIG. 2
FORGE WITH UNDER BLAST.
1. AIR LINE.

2. BRANCH LINE.
3. WIND CHAMBER,
4. VALVE,
5.5LAG HOLE.

FORGING

FiG.1.
FORGE WITH SIDE BLAST.
1. HEARTH,
2. AIR EX|T.
3. AIR LINE.
4. CAST IRON PLATE,
5. SHEET IRON HOOD.
6. QUENCHMIG TROUGH,
7. COAL CONTAINER.
B.CHIMNEY.

S NN

NN

SN

N

7
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4 GRATE.,

2. HEARTH
3.FLUE.

4 -FIRE BRIDGE,
5. WATER COOLING.»
6.CHARGING DOOR
7.FUEL DOOR.

777
AT
: 7
:j » 7
N t ]

3 /
N
N

FIG. 2. MUFFLE FURNACE. 4. MUFFLE.
2.FUEL DOOR. 4 .PREHEATING AIR BLAST.

SN 7

3.GRATE.

F1G.3.FORGE TONGS.

o RING BIT.

& FLAT BIT WITH GROOVES.
¢ FLAT BIT WITH LIPS.

& PLIERS OR PICK-UPS.

€ HOLLOW BIT.

(5]
-



F1G. 1
MECHANICAL HAMMER.
WHEEL

FOPG/NG

i e

NMER Wl‘m
FRIC'HOM BEL
1. REVOLVING DISC 2.BELT.
3. HANDLE. 4. DROP STAMP

. FIG.3
PNEUMATIC HAMMER DROPHAMMER WITH BOARD .

1. FRICTION ROLLS.
1. AIR CYLINDER s
PhRmaans BRI
IXED, uu.sy. >
. DROP HAMMER 4. in ST MP

FIG.5
SPRING HAMMER.
ADJUSTADLE ECCENTRIC.
JAF snmns
STAMP.
ggwsmzm OF STROKE,

LOOSE PULLEY,
. FIXED PULLEY,

ns?»*v~+

(9
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FI1G.1
PMEUMA‘I!I? HAND HAMMER

1. HANDL | E

2.THUMB LEVER.

3. PRESSURE AIR INLET.
4.EXHAUST,

W.TOOL.

ANVIL. 6.BASE.

L FI1G. 3
HYDRAULIC FORGING PRESS.

1. BASE BLOCK,
2, PISTON.
3.CROS5S BAR,

%4 .PRESSURE B

5. ELEVATING CVLINDEQ.
6. VALVE,

7. KESEKVOIR.

8. STEAM CYLINDER.
9.CONNECTING ROD,
10, HYDRAULIC CYLINDER



CASTING

@) =)
S

o

F

FlG. 2. REINFORCED CORE.

‘UV i
!
FIG.5

FIG. 4

CORE SUPPORT

FOR LONG CORES. .

Sl

1

SN

i
1G.1. CORE BAR.

AMihhiammnnmwy

F1G.3. CORE FORMING.
1. SEGMENT.

CORE SUPPORT 2. TEMPLATE

OR LONG CORES. CoRE su'vgoaT
FOR LONG CORES.

F1G. 7. DRYING STOVE.
1..SLIDE DOOR, 4. FIRE DOOR.
5. FLUE

2. FIRE BARS. - .
3.COKE GRATE. 6. WALL BRACKETS.

7. TROLLEY.

20

FI1G.3
MUFFLE FURNACE

A\, 1. SHAFT.
\ * 2. FIRE BARS

~\§\§N

=

FiG.2
, BOTTOM PART OF FURNACE
WITH ADDITIONAL HEARTH.

1. SHAFT. 4. AIR BLAST. 7. SLAG HOLE.
2.FIREBARS §.TAP HOLE. - 8. CAST IRON LINING. .
3.HEARTH 6. DOOR. 9. ADDITIONAL CHAMBER FOR MOLTEN METAL ;



21

CASTING EQUIPMENT / DIE CASTING

G

FIG. 1
HAND METAL POURER.

g

'
FI1G.
FORK METAL POURER.
M
FI1G.1. DIE CASTING MECHANISM.

STEEL MOULD ~ RIGHT HALF, 2,STEEL MOULD-LEFT HALE

COOLING CHANNELS. 4.NOZZLE.

MELTING. POT. 6. CONNECTING CHANNEL.
' { CYLINDER, 8. PISTON

HAND LEVER.

10. PIN.
STOP, 12. EJECTOR PLATE.
EJECTOR PINS.,

BIvNnwS

6.3 FIG. 4 :
CRANE METAL POURER FRONT ELEVATION, CRANE METAL POURER SIDE ELEVATION,: FIG. 2. ALUMINIUM ik p::zess URE
DIE CASTING MECHANISM. USE OF AIR PRESS
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FIG. 4
ROPE WHEEL.
4
s g
St Ll
AR R R TRTH IIhw

F1G,. 1 HANDWHEEL, F1G. 5
IMPRINT IN TOP BOX.

FiG. 2 FiG. 6
MOULD FOR HANDWHEEL, MOULDING WITH 80TH HALVES.
i 1.PATTERN, 2. TEMPORARY TOP BOX.

3.BASE BpX.

FI1G. 7
FINISHED CASTING IN MOULD,

MOULD AFTER METAL IS5 POURED,

PULLEY MOULDING

H TR

FIG. 2

MOULDING THE TOP R

HALF OF PULLEY.

FIG. 1
PULLEY. -4l
L 108 EEE i A'G4
@ / FORMING
THE WEBS.
FiG. 3

MOULDING THE ,
BOTTOM PART, ]

1.BASE. 2 PIVOT. 3.COLLAR,

4. TEMPLATE BRACKET. 5. TEMPLATE.
€. BOOT. 7.WIRE HOOKS, 8. RIBS.

9: DISTANCE PIECES. 10.WEB SEGMENT.
1. HUB CORE,



23
CASTING & EATTERN SHOP DETAILS

=$A“£'
= [

FIG.5
CASTING FOR T. FITTING.

1. HANDLES .
2. MOUNTING.
3.BOTTOM NALF.

FiG.1.RELIEVED PLATE.

FIG.
i 4 R
28
i, HUP.
| o CLIP Wi 0AM.
ITH LOAN. FIG. 4. CASTING FRAME.

LD eigz
MOULDING
FLATE.

i i |
:
' FIG, 4 . F1G. 6
1 LAY FiG.
POINTED RAM. BOTTOMED RAM. TROWEL. SANDMZoK,
{ N
‘ e TP
v E R
| i { o
i i i ! COMPLETE MOULD AFTER POVRING.
wh Ut i Lo i 1 RN,
2.8
FI1G.9. PATTERN. Flo.su.r;nww AFTER POURING, ,3;'
. FOUNDRY FLOOR. 4
FiG.8 2. MOULLD NE‘EK ,_s, Frmsnsa CASTING WITH FLASH.
TWEEZERS. 3. RUNNERS. 7 1. PATTERN HALF - 8OTT!
b FiG. 10 % 2. BOTTOM HALF OF orTom.
s POLISHER. 3.70P HALFOF PATTERN.
4. 10P HALF OF BOTTOM.
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MOUNTING & DRESSING
LAPPING OF GRINDING WHEELS

'§ Be:
'lglF

FlG.4,
SIMPLE MOUNTING WITH WASHERS

FIG. 2.
MOUNTING ON TAPER,
LOCK NUT BUSH
WITH PACKING.

FIG. 3.
MOUNTING OF A CUP
WHEEL.

/
/FlG. 2.
LAPPING ON STEEL DISC
WITH EMERY CLOTH.

F1G.5. !
DRESSING WITH
CARBORUNDUM WHEEL

[

MAGNETIC CHUCK.

I

F1G. 6.
' DRESSING WITH DIAMOND

FIG. 5.
LAPPING ON STEEL PLATE
WITH ABRASIVE DISC.

F1G. 4. LappiNG DISE.

n';':cs'_f;r;’d FROM TAIL 5TOCK. %-’?////////'///lﬂ- 7



TYPES OF GRINDING WHEELS

FiG.1. lo 2. 1G.3 FIG. 4
PLAIN FLAT. STRAIGHT CUP.

25 4

. 6.
DISC OR SAUCER WHEELS. DOVBLE COMCAL WHEEL, FlIG. 7.
FLARING CUP WHEEL.

SHARE FOR GRINDING SWRAL FiG. 10.
ELUTe MALINGICUTTERS, . oy Q) DISC WHEELS FOR GAUGE GRINDING.

WHEEL FOR GRINDING
FLUTE OF TWIST DRILLS

F o %
CHAMFERED CUP. DOUSLE FLARING CUP.

25

CUTTER G/?/N.OING Py o
4z

Gl
LATERAL MOYEMENT FIG. 3.
OF TOOL. FLAT WHEEL FOR CUTTER
ORINOING

FIG. 4. 2 el
CUP WHEEL FOR CUTTER FIG. Fweea” g 6.
GRNRING, FINGER BEL0W CUTTER FINGERON TUTTER CENTRE LINE

ENTRE LiN WHEEL CENTRE MIGHER.

FIG. 8.
USE BEVELLED SIDE OF WHEEL.

. _FI1G.7.
PON'T USE HOLLOW SIDE OF WHEEL.
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MILLING

F1G.3
FINISHING.

FI16. 1 FIG.2
MILLING UP- MILLING DOWN-=-
CUT METHOD. CUT METHOD.

:,0 | RECRINDING
‘MZLLIN[J CUTIER.

FiG. 4
ROVGHING.

Lo
e
FI1G.6

REGRINDING
RELIEVING CUTTER.

i
b

FIG,7
GRINDING GAUGE

| F16.10

ngs FIG. 9 INTERLOCKED
ROLLER MILL ROLLER MILL SPIRAL FLUTES. ROLLER MILL.
PARALLELFLUTES.

£10.11 FIG.13.
ROLLER MILL WITH
SWARF CUTTING NOTCHES.

MILLING CUTTERS&HOBS_

FIG 1
FIC.15 ANGLE MILLING
F1G.14. SLOTTING CUTTER. ¢ 06 anp FACE CUTTER. i)

AN
AN
A

0

_- F16.20. enp MiLs.

F1G.22. 6ANG MILLING

VFia.21
INSERTED TOOTH MILLING CUTTER.
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SURFACE & C{]RCULAR GRINDING

%

h FI1G.10.
— - F1G. ©. GRINDING ALONGTAPER WiTH THAVERSE.
T FORM GRINDING TAPER. NO TRAVERSE. e

FIG. 1. HORIZONTAL GRINDING. RiCHT.

LV

\g/

FIG, 4, b Bl 3 :
USEOF CLAMP PIECES h 3 ¢ TR
FOR NOI-MAGNETIC WORK. 2 v
G FIG. 11, i
Z " e GRINDING SHORT TAPER 4 & 3
3 A A FIG.12. OMG END OF VENT
& al WITH TILTED WHEEL. SHORT END OF YENT B owARDS WARELL.
7 P ) TUBE TOWARDS WREEL,
A Terrin =~ SR

FlG. S5,
USE OF IRON BASE FOR NON-MAGNETIC WORK,

FlIG.14,
RECESSING FOR GRINDING AND
FITTING WOODKEYS TO KEYWAYS.

FIG.G. TRAVERSE MOTION OF WORK.

s < Jirv !
P o= ——ew

107160 AND DOWNFEED ks
TRAVERSE MOTION AND DOWN AiaE
£ FORM GRINDING,
PRARINGING WHEEL “DOWN FEED ONLY APFLIED.

FlG.16.
INTERNAL GRINDING.
WORK FIXED. WHEEL ROTATES AROUND INNER SURFACE OF WORK.
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FIG. 4
DRILLING [N LATHE.

TURNING

-
FIG.3
BORING

\

28

FIG. 6
TAPER TURNING W(TH
OFFSET TAIL STOCK. T b

S =
FORMER. FI1G.8
* TURNING TO PATTERN FORMER,

LE ey

TAPER TURNING WITH ATTACHMENT.

RELIEVING.

r A el
FIG.9. 1.F0RMER. 2.BEVEL GEAR DRIVE.



A

'CE NTRE 'Ulﬂt

R,

F1G.4.CENTRE DRILL,

FIG.2.
CENTRING WITH JENNY DIVIDERS.

|
o,

9.
FIG. 8. LLING
FIXED TYPE STEADV 1. STEADY.
1 i{iﬂ"ll? BA g 5;”'“ SCREWS.
3. HIN.zEsD TOP-PLATE. 4. ADJYUSTING SCREWS

5.ADJUSTING SCREWS.

MILLING

TER

=
/NE

-_ ANGLE MILL

FIG.2. !
FOR REAMERS.
ROLLERMILL- £ 3, canamiLe.

T

FI1G. 9.
FORM MILL FOR TWIST DRILLS.
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TAILSTOCKS

FIG. 1
ISOMETRIC VIEW OF TAILSTOCK.

FRONT VIEW-
SECTICN THROUGH TAILSTOCK. @ cuamping SCRAP SECTION.
@) THREADED SHAFT WITH NUT. SECTION.  ECCENTRICITY.
EJECT CENTRE ONLY THROUGH (a) TAILSTOCK
SCREWING BACK SLIDING MEMBER :s__
BY MEANS OF HANDWHEEL (55) (hlnkl T PLATE.

AFTER RELEASING CLAMPING AT 56. I;

(C) OFFSETTING.

0 FIG. 4
OFF-SETTING BACK CENTRE
FOR TAPER TURNINC.

BEFORE PARALLEL TURNING MAKE SURE ‘O' MARKS COINCIDE ON TAILSTOCK.
50.TAILSTOCK CLAMPING LEVER. 51. ECCENTRIC BOLT.
52.CLAMPING PLATE, 53.SLIDING MEMBER.

54, LATHE CENTRE. 55. HANDWHEEL.

56.CLAMPING LEVER TO SLIDER.  57. OFFSET SCREW.

workpigce,  F1G.1
CLAMPING OF

WORK ON THE LATHE.

J)@

WORKPIECE

FIG.2

SELF CENTRING
3-JAW CHUCK,
ALLTHE JAWS ARE MOVING
SIMULTANEOUSLY.,

FOUR JAW CHUCK WITH
INDEPENDENT JAWS.
CLAMPING IRREGULAR WORK
IN 4 JAW CHUCK.

THE JAWS ARE ADJUSTABLE
SINGLY.

(@)

£h
T oh
R

WORK. L_J.lI]..'

(af WORK.

FIG. 4
TURNING BETWEEN CENTRES.

(a) WORK. 2 CARRIER.
1" CATCH PLATE.3 ORIVING STUD.

£F
= s
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MACHINE TOOLS

_—

FiG.3

0
F16:5

FIG.1. DRILLING MACHINE SIDE VIEW,

/
FI1G.2. DRILLING MACHINE FRONT VIEW. ' 5

1.COLUMN, 2.L00SE PULLEY. 3.FIXED PULLEY. 4.FOOTLEVER. 5.BELT CHANGER.
6.STEPPED PULLEY. 7. STEPPED PULLEY, 8. ROLLERS. 9, PULLEY. 10.S5PINDLE.
11, SLEEVE. 12. SPINDLE HEAD, 13. THRUST BEARING. 14, LOCK NUTS.

15.RACK. 16. PINION. 17. HANDLEVER, 78, COUNTERBALANCE WEIGHT.
19.TABLE. 20. CLAMPS, 21, CLAMPS,

; FI1G.3. MULTISPEED PRECISION LATHE HEADSTOCK END.

FiG.4. SECTION THROUGH NORTON GEAR BOX.

F1G.5. INSIDE VIEW NORTON GEAR BOX.

1. LEADSCREW, 2.SCREWSHAFT SLOTTED. 3. NORTON GEAR BOX,
4 .CHANGE WHEELS. 5. DRIVING PINION. 6. HANDLE,
7.TUMBLER WHEEL. 8.CONE OF GEAR WHEELS. 9. LEVER,
70.CLUTCH GEAR WHEEL. '
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GRINDING MACHINES

FIG.2
Fl1G.3
FIC.4
FIG.3

FIG. 4

. UNIVERSAL GRINDING MACHINE.

1. FRAME.
g.YABLE.
WHEEL HEAD SLlDE
4. WORK SPINDLE STO
. PULLEY FOR CENTFE WDRK
PULLEY FOR CHUCK WORK .
YAILSTOU( WITN 5PRING-LOADED SLIDING SHAFT.
NT OF SPRING TENSIO

E VER,
11 é‘scRSWRrgﬁﬁgfmiaoE'?p&RD RINDI
A MTEEL SPINDLE BEARINGS, SWIVELLING OR Bhse.
okmcma WHEEL.
.DRIVE PULLEY TO WHEEL.
D.

*N

18 . HANDWHIEL FOR ABI.E I'RAVERSE
R1 To RS GEAR TRA

Z1 RAC

20. PULLEY FOR TABLE SELFACT.

TABLE AND WHEEL 5TOCK DRIVE.
REARVIEW,
INSIDE VIEW OF SELFACT MACHANISM,

DETAILS OF CHANGE OVER CONTROLS.

21. SHAFT. 22. COUPLIN

23 8 24- QEARWHEELS WITH CLUTCHES.

536 27 SPUR GEARWHEELS.

,|.«20 srvr ReEah 55, (.amvecrmo R9D.
ILEVER. 32, CONNECTING PIECE

33. ROG. 34 BLOCK.

35 836 CURVED LEVERS. 37.SPRING
38.HANDWHEEL TO GRINDING Dlsr. SLIDE.
R18R2.GEARWHEELS, 5)W.

R3. WORM WHEEL. 2,22, RA'KS ‘&9 RATCHET WHEEL'
4Q. LEVER. 41.PAWL. 42, SET 5CREW:

43. 55T JAW TO WHEEL FEED. 44.com.AN. TANK.
45, PULLEY FOR PUMP,

]
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MACHINE TOOLS

FiG. 1

HORIZONTAL SURFACE GRINDER.
4. PILLAR. 2.0SCILLATING TABLE. 3.HEAD. 4. MOTOR.
5, SWITCH, 6. TABLE TRAVERSE HANDVZHEEL.
7. TABLE SELFACT, 8, SET CLAMPS FOR CHANGE OVER.
9. CROSS FEED HANDWHEEL. 10, CONTROL.
11.CROSSFEED ADJUSTMENT. 12.DOWNFEED HANDWHEEL,
13. DUST GUARD, 14.ELECTRO-MAGNETIC CHUCK.
15. MAGNETIC CHUCK SWITCH.

e
) |

B oy W 1

FIG. 2
TREADLE LATHE.
1.HEADSTOCK. 2.HEADSTOCK SPINDLE. 3. PULLEY.
4, FLYWHEEL, 5.TREADLE. 6.CRANKSHAFT.
7. ELECTRIC MOTOR. B.TOOL REST. 9. SADDLE.
Qa.CLAMPING HANDLES. 10.TAILSTOCK.



MACHINE TOOLS

1 HEADSTOCK.

2 HEADSTOCK SPINDLE.
3 STEPPED PULLEY.

4 CENTRE BOLT.

FIG.1.

LATHE HEADSTOCK.

G.2

LATHE HEADSTOCK WITH ATTACHMENT

FOR SPRING COLLETS.
1 HEADSTOCK. 13 CONE BUSH.
ADAPTOR 2 HEADSTOCK SPINDLE.  14.THREADING SLEEVE.
WITH 7 PiTCHES, S CONE PULLEY. 15 THREADING ADAPIOR.
“ 11 DRAWBAR WITH HANDWHEEL.16 STOP.
12 SPRING COLLET. 17 LEVER.

HEd
K) KNOB. i
A) GEAR WHEEL ON HEADSTOCK SPINDLE. L
20 CHANGE LEVER. 26 SWINGPLATE BOLT. 5
21 BOLT. 27 SWINGPLATE. FIG. 4.
20,23,24,25 CHANGE WHEELS. LATHE LEADSCREW DRIVE
b : i 1
If\‘ _ sy :
\'4_'%‘_1"\ {/(r\)(.i—\\ i
PN
i, i, I il
N il |

FIG.5. SINGLE GEAR TRAIN. F1G.6. DQUBLE GEAR TRAIN,
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MACHINE TOOLS

FI1G.1

FiG.1 CAPSTAN LATHE.
1. BAR STOCK. 2, COLLET, 3. COLLET LEVER.
4. GUIDE STAND, 5.CHUCK. 6. SET STOP.
7. TURRET, 8.STAR HANDLE. 9.CLAMP LEVER.
10.ADJUSTABLE SET RODS, 11. CROSS SLIDE.
12.TOOLSLIDE HANDWHEEL. 13, SPEED CHANGE -LEVER,

FIG.2 GAP LATHE.
4.STEPPED PULLEY. 2.HEADSTOCK 5PINDLE BOX.
3. INTERNAL GEAR. 4.FACEPLATE. 5. SADDLE.
6. BASEPLATE, 7. SLOTTED DISC. 8. CHAIN.
9. ROLLERS. 10. PAWL.

F1G. 3 VERTICAL BORING MACHINE WiTH REVOLVING WORK TABLE.
1, PILLAR. 2.LRANK. 3.BEVEL GEARS, 4.SPINDLE.
5.CRO55ARM, 6.SLIDE, 7.SIDE ADJUSTMENT SPINDLE.
8. TOOLBAR, 9.VERTICAL ADJUSTMENT SPINDLE,

0. VERTICAL MOVEMENT LEVER. 11.TILTING CRANK.
12.DRIVE GEAR. 13.TURNTABLE GEAR.
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MACHINE TOOLS

F1G.1 CENTRE LATHE.

1. BED 2. HEADSTOCK. 3. TAILSTOCK. 4.HEADSTOCK SPINDLE,
5. SADDLE. 5a.SLIDE. 6.CHANGE GEARS. 7.LEAD SCREW.

8 RACK. H. CENTRE HEIGHT. L.CENTRE DISTANCE,

LATHE HEADSTOCK DRIVE.
4. HEADSTOCK SPINDLE, 10, STEPPED PULLEY. 11. BACK GEAR.
12.LARGE BACKGEAR. 13. CATCH-PIN. 14. LARGE BACKGEAR.
15.5MALL BACKGEARS. G.HOLLOW SHAFT. A.SPLIT COLLAR.
16. LEVER.

CATCH PIN SECTION OF LATHE HEADSTOCK.

10. STEPPED PULLEY. 12.GEAR. 13. CATCH-PIN.

BACKGEAR SECTION OF LATHE,
E. ECCENTRIC LINING BUSHES. G.HOLLOW SHAFTS.

16.LEVER.

FIG. 2

F1G.3

FIG.4
14. LARGE GEAR.



LATHE SADDLES

(&) C'RCULAR SLOT TO TOOL TOP SMIDE.

22 FIG.1
33. HANDWHEEL FOR SLIDING. ¢
34.HANDWHEEL FOR FACING. SADDLE WITH APRON.
31.LEVER TO CLASP NUT.
32.LEVER FOR SELF ACT.

5.CROSS SLIDE.

< 7. LEAD SCREW.
28. TOP HALF OF CLASP NUT.

F}- 29.80TT0M HALF OF CLASP NUT.
=/  31.LEVER TO CLASP NUT.
-
i o el
CLASP NUT ARRANGEMENT.
.,
FATTR S N =
5 | »}T 7.$ "'\T\L‘\ A gy (¢) RACK
.zp——-..— ~ — Q=
:é‘- )N NN, 4 / | (d) LeaD screw
. - H
31 /(/ 1337 S/ YE =
K2 / > ]
MANDWHEEL FOR
FI1G. 3 QUICK SETTING
INSIDE VIEW OF a;suoma. K 1,2,R1,2,R3,4, &RS56. OF SADDLE OVER
LATHE SADDLE. (D) FACING. R4, R5 6 TO RACK.

32. CHANGE OVER LEVER
(SLIDING=FACING).

K1, K2, BEVELGEARS. R17R7. GEAR

WHEELS.

30. APRON.31. LEVER TO CLASP NUT.

LATHE PARTS

FI1G. 1
TOP SLIDE AND
TOOL HOLDER,
40, HOLE FOR CLAMP SCREW, 41, CLAMPING STUD.
42, TOOL HOLDER. 44, HANDWHEEL .
43,TOOL CLAMPING SCREWS.

B). FIRST TicHTEN T FIG. 2
)qmp,,,o Y00 Taew  TOOL HOLDER WITH SET SCREW,

EHAMETOOLWITH | INCORRECT. CORRECT,

FiG. 4
CORRECT, CUTTING EDGE
ON CENTRE LINE
(CENTRE HEIGHT).  ~

INCORRECT, CUTTING EDGE FIG. 6
ABOVE CENTRE LINE OF |NCORRECT, CUTTING EDGE
RK. BELOW CENTRE LINE
OF WORK.
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MACHINE TOOLS

1
€74
70 ' 2
¢ 2 r
FiIG. 4 i FIG. 2
| VERTICAL MILLING MACHINE. HEAVY DUTY MILLING MACHINE. £1G.3

1.TABLE, 2, HEADSPINDLE. 3,VERTICAL SLIDE. 4.TABLE. 2.BED. 3. HANDWHEEL FOR TABLE ~ g ot
4. HANDWHEEL FOR VERTICAL ADJUSTMENT, TRAVERSE. VERTICAL SPINDLE SURFACE GRINDING MACHINE
5.HANDWHEEL FOR VERTICAL ADJUSTMENT. 4.COLUMN. 5.5PINDLEBOX. 6. HEADSPINDLE, 1.PILLAR. 2.0SCILLATING TABLE. 3.HEAD
6.PULLEY. 7.GEARBOX. 8. HEADSPINDLE DRIVE. T.HANDWHEEL FOR SPINDLE STOCK CONTROL, 4.TABLE HANDWHEEL.. 5.TABLE SELFACT LEVER,
9.FEED GEARBOX. 10. REVERSE DRIVE, 8.GEARWHEEL FOR HEADSPINDLE DRIVE. 6.REVERSE SETSCREWS. 7. DOWNFEED HANDWHEEL ..

9, STEPPED PULLEY. 10.STEPPED PULLEY. 11.END SUPPORT. 8, AUTOMATIC DOWNFEED LEVER.

9.CROS5S FEED ADJUSTMENT.
10.CROSS FEED REVERSE ~
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MACHINE TOOLS

7 AN
é" D S i
FIG. 1.

PLANING MACHINE

1BED. 2TABLE. 3 PILLAR. 4 CROSS RAIL. 5 TOOLHEAD.
'R) FORWARD STROKE. ~A) BACKWARD STROKE.

BS.g. |
DOUBLE PILLAR PLANER. ==&
4 CROSS RAIL.

5 TOOLHEAD HOLDER.
4] SWIVELLING TOOLHEAD.
50 SPINDLE. 51 HANDLE.
52 BEVEL GEARS.

FIG.3.
SINGLE COLUMN MULTI-
TOOLHEAD PLANER.
1'BED. 2'TABLE.3'COLUMN.
4'ARM. 5' TOOLHEADS.
6' TOOLHEAD. 7'WORKPIECE.
8' ADJUSTABLE STEADY.

P
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MACHINE TOOL.S '

F1G. 1 FIG.
TABLE DRILLING MACHINE.  £ooNT yiEW TABLE DRILLING MACHINE.

FIG. 4. UNIVERSAL MILLING MACHINE.
1. COLUMN, 2.SPINDLE DRIVE- BACKGEARS. 3. ARBOR.

FIG.3. PLAN VIEW OF TABLE,
1. COLUMN. 2.BASEPLATE. 3. STEPPED PULLEY.

. /! 4.SLIDE BEARING. 5.0VERARM. 6.PULLEY. 7.PULLEY, 8.FEEDBOX.
3 BEVEL GRARS. Eal.'oasiﬂl\s':?uﬁggf F"c‘fosﬁﬁr?,?v’,‘;m, 9.TELESCOPIC SHAFT. 10. REVERSE GEARS. 11.KNEE BRACKET.
10.AUTOMATIC FEED COUPLING. 11.STEPPED PULLEY, 12.TABLE, 13.CRCS5-SLIDE HANDWHEEL,

12.STEPPED PULLEY, 13.AUTOMATIC RELEASE. 14.VERTICAL ADJUSTMENT HANDWHEEL. 15. BEVEL GEARS.
14.HANDLEVER. 15.TABLE ARM. 16, ELEVATING CRANK. 16.TABLE ELEVAYTION SPINDLE.

17.CLAMP. 18. DRILL TABLE,




a
SHAPING MACHINES
a / P

FIG.S
VERTICAL SLOTTING MACHINE

SIDE ELEV TION OF HORIZONTA 4 i
IDE ELEVATION OF HORIZONTAL  ¢g TI0N OF HORIZONTAL FEED MECHANISM OF SLOTTING
SHAPING MACHINE f ONTSE*I{.‘ER\{,A'NI%N ?/M(Hufg MACHINE

1 FRAME. 2 RAM.
1BED. 2RAM. 3 CROSSLIDE. 3T00L HOLDER. 4 SLIDE.
4 TABLE.. 5 SWIVELLING TOOL HEAD. 5SLIDE. & TURNTABLE.
glg%liSI.:‘DegriNJgg)l‘vn BASE. 10 STEPPED PULLEY. 11 RSPUR GEAR.
) . 13 CONN ROD.

10 STEP PULLEY. 11SPUR GEAR. :‘2; 253'.1‘%0.“1? Nur.D
12 REVOLVING DISC. 13 PIN. 16 HANDWHEEL. 17 BEVEL GEARS.
{4 SLOTTED ARM. 15 HANDWHEEL. 20 SLOTTED DISC. 21 PIN.
16 CLAMP, 17 HANDLE. 22 LEVER. 23 ROD.
18 BEVEL GEAR. 19 SPINDLE. 24 ANGLE PIECE. 25 PAWL.
20 SPUR GEAR. 21 SLOTTED GEAR. 26 ADJUSTING WHEEL. 27 BEVELGEAR.
22 PIN. 23 ROD. 28 BEVEL GEAR. 29 SPUR GEAR.
ﬁ' mﬁxsﬁﬁnim"g?ﬁvor 30 SPUR GEAR. 31 SPINDLE.

A : ) ER.
31 VERTICAL ADJUSTMENT OF TABLE. RS a Mo
32TELESCOPIC SPINDLE. o
33 SUPPORT.

1T00LBAR. 2 BED.
3 CRANKDRIVE. 4 GUIDE ARM.

FIG.3 FIG.4 FIG7
INSIDE VIEW HORIZONTAL RAM DRIVE OF HORIZONTAL KEYNAY SLOTTING
SHAPING MACHINE SHAPING MACHINE MACHINE
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MACHINE TOOLS

5

>

(——]I I'L.=§~.«. o
’\

bl |
i
Vi e

£
Ay
~

a
=k
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FIG.1. RADIAL DRILLING MACHINE.

FIG. 4
‘MOTOR DRIVE OF
RADIAL DRILLER.

FIG.
BORING MACHINE.

o
=y i
il
L]
~
i
-
N
~
e
)

DIAGRAMATIC SCHEME OF

03
FiG.2

RADIAL DRILLER.

[ FIG.3

FIG.7
BORING MACHINE FOR HEAVY

FIXED WORK.

6”1 SPINDLE DRIVE OF
RADIAL DRILLER.

RADIAL DRILLER.
L) LENGTH OF WORK .B)WIDTH OF WORK.
xxl)cmcuLAR MOVEMENT OF DRILLING HEAD,
RADIAL MOVEMENT OF DRILLING HEAD.
HEAD SWIVELLING MOVEMENT.
1 PILLAR, 2 BARREL. 3 PILLAR SLIDE.
4 ARM. 5 SADDLE. 6 DRILL SPINDLE.
7 POWER SHAFT. 8 CEAR BOX.
9 HORIZONTAL SHAFT.
10 VERTICAL SHAFT.
71 VERTICAL SHAFT.
12 HORIZONAL SHAFT. M) MOTOR.
BORING MACHINE.
1 BORING BAR.2 COLUMN. 3 DRIVE BOX.
4 GUIDE COLUMN. 55LIDE ARM.6 T00LBOX.
7 GEARBOX. 8 SHAFT. 9 SHAFT.
10 BEVEL GEAR. 11 BEVEL GEAR. 12 SPURGEAR
13 5PUR GEAR. 14 TRAVERSE SPINDLE

G.6
HEAVY DUTY PRODUCTION BORER.

HEAVY DI/TY fkoﬁ(l{f/ﬂly BORER.

L; LENGTH O
A) DISTANCE o= mmc BAR BEARIN&S
1 WORKTABLE. 2 BORING BAR.

3 PACKING PIECES.
BORING MACHINE FOR HEAYY FIXEDV/ORK.
1T00L BOX. 2 STEPPED PULLEY,
3 BEVEL GEAR, 4 BEVEL GEAR.
5 WORM. 6 WORMWHEEL.
7 HOLLOW BORING BAR.
8 HEAD SCREW. 9 BACK GEAR,
10 BACK GEAR. 11 BACK GEAR.
12 BACK GEAR.
13 HANDWHEEL FOR SE'mNA cur.
L)LENGTH OF
A) DISTANCE OF BORING BAR BEARINGS,



a3
MILLING ARBORS & DIVIDING HEADS

f Ll

TAPPED HOLE. —%_
R~ = ; )

1. ARBOR

-0
7%
—2

~
=

_,TLil}

r—m ‘a

. =
2. SLEEVES. CHALK.
3.L0CK NUT. FIG. 5. E e
4 .WEDGE. TRUEING CUTTER

5.SPINDLE,

6.DRAWBOLT MARK HIGH SPOT WITH

7.BUSH PIECE OF CHALK AND TRUE

CUTTER BY INSERTING PAPER
SHIMING AT &1,

KEY 70 FIGS. N0 6. 7. & 8.
4. HEAD SPINDLE, 6.SETTING INDICATOR
2. WORM WHEEL. 7. BEVEL GEARS.
3.WORM.
4..DIVIDING CRANK. 9.HOUSING.
5. INDEX PLATE. 3 X

F16.3 RIGHT WAY TO s s
WRONG WAY T0 TIGHTEN LO
b B e R NUT T0 MILLING CUTTER.

"-‘ 5\ INDEX PLUNGER.

BACKSTOCK [

FI1G.7.
SIDE ELEVATION AND SECTION OF DIVIDING HEAD



157 J/GS AND FIXTURES; & ot _RIVETS AND RIVETING

1 COMPONENT. COUNTERSUNK RIVET COUNTERSUNK (CSK)HEAD C'SK/COUNTERSUNK RIVET
2. HINGED TOP. o RIVET 80¢ HEAD 60°¢

3.CLAMPING LEVER HEAD j20°=
DRILL JIG WITH HINGED TOP PLATE.

i

1. COMPONENT.
2.DRILL BUSH.

ISR

FIG.9. 1. COMPONENT.
DRILLING J1G. 2.CENTRE STUD.
ey C'E=N1RIN6 SLEEVE

4 FLANGE DRILLJIG.

OVAL COUNTERSUNK MUSHROOM HEAD SNAP OR ROUND HEAD
HEAD RIVET RIVET RIVET

o

PAN HEAD RIVET TUBULAR RIVET
41 compopenT.

2.INDEX PLATE.
3. DRILL BUSH,
4.INDEX PLUNGER.

1G. 4.
INDEXING DRILL J1G.

CHOBERT RIVETING :
i __,L 2 2 | l N

! , ‘
7 ] . DE BERGE
} 7 “n ‘-\\\ RIVET
4 = b 3 K 3 .
7B\ i D DI ‘
31 COMPONENT. Faows b ﬁ" \/
Te! l : TR
srewmare O [T e L I
"Fla.o. 1. COMPONENT.(LATHE BE£D). 2 TEMPLATE. BUTT JOINT ¥,

SLOTTING FIXTURE F1G.7. PLANING OR MILLING FIXTURE, LAP JOINT BUTT JOINT
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SCREWS ; PLIERS SCREWS, NUTS, WASHERS AND PINS

TURNBUCKLE OR  ROUND NOSED PLIERS ROD END PIN  TAPER PIN  SPLIT TAPER PIN

CLEVISEND TURNBUCKLE  TIGHTENING SCREW COMBINATION PLIERS @ ——— ——
©_o__1©

SPRING WASHER
SQUARE HEAD SET SCREW— SPLIT-PIN OR COTTER PIN GROVER PATTERN
MEDIUM - LARGE LOCATING PINS

HEAD HEAD PLIERS

SMALL
HEAD

BOWDEN WIRE CUTTERS FHEXAGON-SLOTTED NUT

=

STEEL BLACK
WASHER

ROUND HEAD WOOD FLAT HEAD WOOD SCREW

SCREW
HEXAGON LOCK NUT

GRUB SCREW OVAL POINT SET SCREW E & STEEL TURNED
== { AND CHAMFERED
WASHER
CASTLE NUT
CONE-POINT SET SCRE“’/ CUTTING NIPPERS
EYE BOLT i
Toggl: ted,
% ? (Toggle Jointed) . TOP CUTTING NIPPERS CAP NUT
i3 WING OR FLY N
OPEN EYE-EYE BOLT  FLAT POINT-SET SCREW o p
“u\\ yl [F 11
[ i) TNUT

FOOT PRINTS =
CHEESE HEAD SCREW  BRIGHT COUNTERSUNK (PIPE WRENCH) SHOULDERED PINCERS OR SQUARE g
! CARPENTER’S HRE T
@m@ }SiCEl?EDW s THREADED ROD NU il COTLAR

CERS ARRRIBTRENTY s, E % g

‘ —3 HEXAGON STARDARD

FILISTER HEAD FILISTER HEAD @ NUT HEXAGON HEAD
@MM CAP SCREW @WAMACHINE SCREW BOLT
FLAT NOSED PLIERS SisipLiEs HEXAEON HEAD SES'EREW
5OUND HEAD SCREW MUSHROOM HEAD SOCKET EEAD
CAP SCREW

SCREW SRS,
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SPANNERS AND SCREW-DRIVERS SPANNERS

SOCKET SPNNER WITH CROSS HANDLE SINGLE-ENDED SPANNER

CHAIN WRENCH
OR PIPE TONGS

MONKEY WRENCH /s \
WY 47 8 f

R
B

BENT BOX SPANNER 'l
- = ; e

BOX SPANNER
SPARKING PLUG
BOX SPANNER

tTOMMY BAR

HOOK SPANNER

CRESCENT TYPE
SPANNER

DN

SCREWDRIVER WITH GAS-PIPE HOOK
REVERSIBLE ENDS

SCREWDRIVER
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JOINER’S TOOLS HAMMERS BLACKSMITH’S TOOLS
TRIANGULAR SAW FILE e PEr E LEAD HAMMER j RUBBER MALLET POKER HOOK SHOVEL
« Hide

: %"’% STRAIGHT-BACK
A G

WOODEN MALLET =) HIDE HAMMER
@ E:: SIDE MOUTH TONGS CLOSE MOUTH TONGS

s

=

fd—=———_———3 BALL PEIN HAMMER
i FLAT MOUTH TONGS  HOLLOW BILL TONGS

| S——_ ==, e
@: COPPER HAMMER

BLACKSMITIIS  BLaCKsMIT:PS
CUTTING CHISEL
{ % ﬁmnnm)

TOP FULLER HOT SET OR

compass saw  Coppero

W] ) KEY HOLE OR PAD SAW

gh: % HEyIER
SKEW-BACK HAND-SAW
TOP SWAGE
MITRE BOX
Q BOTTOM SWAGE
/ BOTTOM FULLER COLD SET

BOW SAW

OR COLD CUTTER
)
STRAIGHT PEIN HAMMER
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VARIOUS TOOLS JOINER’S TOOLS JOINER’S TOOLS
HAND COLD CHISEL
(FLAT CHISEL) FIRMER CHISEL MORTICE CHISEL
A S HSED) <)

CROSS CUT CHISEL

BEVELED-EDGE CHISEL SOCKET CHISEL
ROUND NOSE CHISEL m @m é 9

DIAMOND POINTED CHISEL

Y COMPASS
FIRMER GOUGE PARING GOUGE > .SMOOX;HNG

[Grumm—— e Jqe— . )

TURNING CHISEL TURNING GOUGE

TAPER PUNCH

PARALLEL PUNCH

——e——

HOLLOW PUNCH THREE-CORNER SCRAPER

P T e

®
Nqp HOLLOW PLANE

FLAT SCRAPER BENT HALF ROUND SCRAPER

I D “ﬂ"ﬂ N i i
“ WASHER W CENTRE BIT

CUTTER
M FORSTNER BIT

HACKSAW

METAL PIERCING SAW
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BERNARDS’ TECHNICAL BOOKS.
EACH A MINE OF INFORMATION.

I/- Series.

. Amalgamated Engineering Ref. Tables.
. ‘‘Little Marvel ’’ Vegetable Ref. Book.
. Services Signalling Manual.

Radio Manual.

. Elements of Mathematics.

. Electrical Eiigineers Handbook.

. Manual of Metals and Alloys.

. Manual of Modern Automatic Guns.

. Manual of Photography.

. Manual of Mathematical Tables.

. Manual of Cycle Maintenance and Hints.

. Manual of Commando and Guerilla Tactics:

Unarmed Combat.

. Manual of Commando and Guerilla Tactics:

House to House Fighting.

. Manual of Small Arms and Special Weapons.
15.

Manual of Wartime Household Repairs,
usual series.

. lllustrated Engineering Practice.

Machine tools and productive processes. 2/-

. Manual of Rifles, usual series.*

No. 18. Weaponsand Armamentsof the Modern
German Army. 8in. x5 in. (approx. 56

pages *2/-
» 19. Manual of Map and Compass Readlng

8in. x 5in. (approx. 56 pages) Wtes? 1
» 20. Manual of Gliding and Motorless Fllght

8in. x 5in. (approx. 48 pages)  ...*2/-

» 2l. Manual of Science. Covering Mech-
anics, Statistics, Physms, etc. 56 pages.
8in. x 5in. . ... *2f-

» 22. Manual of Radlo Clrcun:s How to
build your own receivers and trans-
mitters. 56 pages. 8in. x 5in. .. .*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 German Armed
Forces. 8in.x 5 in. (approx. 56 pages) * 2/-

,» 25. Strategy and Tactics of the Modern
German Army. (Panzer divisions.) 8 in.

x 5in. (approx. 56 pages) ... iR

» 26. Tanks at War—Friend or Foe? How

to recognize them (approx. 56 pages)* 2/-
BOOKS MARKED * NOW IN PREPARATION.




