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Health and Safety

Matrix Machine Tools have a Safety Record of which they are justly proud

and in issuing this Handbook they would like to bring to your attention
Section 6 of the Health and Safety at Work Act 1974 which requires that we
supply a machine that is designed and constructed as far as is reasonably
practicable to be safe and without risk to health,

Attention is drawn to Section 7 - Duties Placed On Employed Persons.

GUARDS

Factory employers are required, by Law, to guard and/or fence all dan- /
gerous parts of machinery, _ A

Employees are also required, by Law, to use all the guards supplied as

above,

1.  FIXED GUARDS MUST NEVER BE REMOVED WITHOUT PERMISSION

2. ADJUSTABLE GUARDS MUST NOT BE REMOVED EXCEPT WHEN
NECESSARY DURING SETTING UP OPERATIONS

3. ALL GUARDS MUST BE IN THEIR PROPER POSITIONS BEFORE |

MACHINERY 1S SET IN MOTION -

4. DO NOT CLEAN ANY PARTS OF THE MACHINE WHILST MACHINE
IS IN MOTION

5. WEAR THE CORRECT PROTECTIVE EQUIPMENT AT ALL TIMES
IN THE WORKSHOP |

6. 'YOU MUST NOT USE ANY MACHINE UNLESS YOU HAVE BEEN

AUTHORISED TO DO SO

7. DO NOT LEA.VE TOOLS OR LOOSE ARTICLES ON MACHINE
TABLES AND SLIDES  ~

F 8. IF YOU SUSPECT YOUR MACHINE IS DEFECTIVE STOP IT. NEVER
ATTEMPT TOREPAIR IT YOURSELF, ESPECIALLYIFITIS A
SUSPECTED ELECTRICAL FAULT. SWITCH OFF THE MAIN
ISOLATOR SWITCH AND REPORT THE MATTER TO YOUR

SUPERVISOR




MATRIX HEALTH AND SAFETY D

Make yourself familiar with the Protection of Eyes Regulation, the Abras-
ive Wheels Regulation and the duty of all employees under the Health and

Safety at Work Act.

Section 7 - States it shall be the duty of every employee while at work: -

(a) To take reasonable care of the Health and Safety of himself and
other. persons who may be effected by his acts or omissions at
work, and

As regards any duty or requirement imposed on his employer or
any other person by or under any of the relevant statutory provi-
sions, to co-operate with him so far as is necessary to enable

that duty or requirement to be performed or complied with,

GRINDING WHEELS

Throughout the full range of Thread Grinding Machines produced by this
Company for more than forty years, it has been Matrix policy to mount
grinding wheels to adaptors WITHOUT the use of washers (blotters) of
compressible material in order to obtain the most accurate location of
the grinding wheel,

Two principle factors make this policy acceptable to the Health and Safety
Executive,

1. The use of specially designed wheel adaptors made to close toler-
ances and incorporating 'Heel and Toe' clamping.

This prevents excessive force being applied to the wheel.

The use of abrasive wheels manufactured to special close tolerances
for thickness and parallelism as specified by Tl Matrix Limited. =

It is essential that correct tolerance-wheels are used and that they
are mounted on correct adaptors.

See Section, for Grinding Wheel Tolerances and Adaptor refer-
ence numbers,
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Installation | A

INSTALLATION

UNPACKINRG

1.

Michines are deapatched fully assesbled with the exception of an-
cillary equipment, the feedsorew bridge and wheelhead weights all

of whiech are packed separately, All wrappings should be examined
carefully te ensure that no item of equipment is overlooked. Check
tach item against the despatch notes and examine for damage in trane
sit,

MACHINE SITE

2.

3.

It is important that the proposed site is shosen carefully, A
ground floor site is essential and should be remote from machinery
1iable to cause vibration., The site should not be subject to large
amblent tempersture variations,

In aocordance with the total floor area required for the installa-
tion prepare a soclid, level conorete foundation to a depth of appro~
zimately 20 in. (500 mm); this depth BAY reguire to be inoreased
depending on prevailing soil conditions, Allow sufficient surround.
ing space for machine operatiocs and mailntenance,

LIPTING

b,

Insert suitable 1ifting bars through the apertures in the machine
base casting and arrange the lifting tackle as illustrated in ¥ig.5.
Ensure that the slings are clear cf the machine table and slideways.
Check that the balance 1s correct and carefully hoist the machine
on to the prepared site. Machine nett weights are as follows,

Fo. 39 Machine - 5 tons O owt. {5090 kg.}

¥o. 46 Machine = 5 tons 17 owt. {5590 kg. )-
WAMRING] Do not transport the machine to the site on rollars;
Vibration incurred will be detrimental to the accuracy
of the machine,

REMOVING THE TRARSPORTATION ITEMS

5.

For transit purposes the wheeslhead slide will be held clear of the
mounting rollers by six brass packing pieces; three of thess being
inserted at ewch end of the wheelhead slide; ths wheelhead will
8lsc have been secured by white painted transit ¢lamps.

. Do not attempt to traverse the wheelhead while the elampy
are fitted,

Remove the two clamps (Pig. 6) from the wheelhead togather with the
elaxp anehor pleces; insert the grubsorews supplied in the amahor
plece bolt holes,

Insert a 2 BA. serew in each of the slide packing pleces and utilin.
ing the special lever supplied, carefully raise the wheelhead the
minimum amount necessary to permit the pacicing pleces to de with-
dﬂ“nc '

Excessive 11ft will damage the wheetlhesd feedscrew,

Operate the feed handwheel to retract the wheelhead and apply a thin
f1la of jfointing compount to the wheelhead side end plate adutment
faces. Refit the four end plates and the feedserew bridge,

-
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9. Label and store the transit items for future use should the machine
be re-sited,

CLEANING

10, Remove all adherant grease and rust inhiditor from the muachine with
a suitable solvent and apply a film of 1ight machine oil to all mac-~
hined and bright surfaces,

LEVELLING

11, The maghine base incorporates three integral machined feet for lev-

elling. Allow the machine to settle on the site and pass R precis-
ion level over the horirontal and tranaverse surfaces, it is essential
that the machine 1s sited perfectly lcvel and in s free-standing
condition. Should adjustment be necassary to achieve a true level
the machine should be ralsed by the insertion of crow-bars under the
base casting and shims of the required thickness positioned under

the appropriate levelling foct, Do Not hammer steel wedges under

the machine or employ any method which may result in permanent dis-
tortion of the base casting,.

Do not bolt the machine to the foundation.

WHEELHEAD WEIQHTS

- 12,

Por transit purposes the wheelhegd welghts will have been removed,
these are re«fitted as follows:

Remove the aperture cover plate from the rear of the base casting,
Release the ‘halance weight chaln mounted platform {located through
the aperture) and mount the two welghts 1n such an attitude that
they will interlock. Refit the ecover plate,

SLIDE BLIND WEIGHTS

13,

3G Machine: HRemove the louvered covers from the ends of the base

casting, and assemble the hooked weighta to the slide bdlind covers,
Replace the snd cover plates.

46 Machine: The end weights are rigidly held by bolts which pass
through the weights and machine base, Remove the bolts and store
with the transit items,

LUBRICATION

14, Check the machine o1l levels and charge all lubrication nipples.

Lubrication eharts snd recommsended lubricants will be found in
Section 'R?,

COOLANT CONNECTION

15. Coolant hose connections are push-fit, secured by hose olipa, 1If
the standard coolant unit i installed, return hoses wilil not bde
necessary; the coolant free falls'! into the tank from a rigid
duct, PFor alternative coolant equipment see Pigs. 3 and 4,

ELECTRICS

16. Ensure that the supply envisaged i3 compatible with the machine
wiring. Unlock the cudicle access door and place the 1solator
switeh in the 0PPY position, aceess can now be gained to the ocubda
icle., Wiring diagrans and electrical data sheets are contained in
8 special pocket in the cubdlcle, 1t 1s recommended that they are
retained in this stowags in order that they will be readily avail-
able to maintenance staff, Wiring disgrems ars not re-produced in
this handbook but additional sopies can be made available on req-
uest, Quote the machine perial number on 21l correapondence,

17. Pass the incoming supply cable through the aperture in the cudbicle
and connect the earth wire to the sonnection on the side of the gub~
icle, connect the three phase wires to the terminals 11, 12 and 13,

External sockets on the cabinet provide for eoolant, elarifier,
machine lighting, etes,




LURIY A

. . ——— o r— . - . - B T ey

PHASING CHECK {2} Press the control station 'MASTER START! and note the rotatio-
nal direction of the goclant pump motor, Rotation should be
18, (1) 8Select 'CONTINUOUS! on the econtrol station coolunt switeh and in socordance with the arrow on the motor cover, Should the
¢lose the supply cocks, Place all other contrsls in the 'OFP! rotational direetion be incorrect isolate the machine and
. poaition, interchange any two of the incoming phase wires,
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NOTE M 3 & CLARIFIERS CAN B
SUPPLIED WITH ROTOR CUT-OUT
STCH  INSTEAD OF LID INTERLOCE
AMD DL INJLCTION BRARING SYSTEM

£ CLAMPFIER
0 15 0
MOTE  THis ADDITIONAL
HECLARIIEN IS MORMALLY
113 INCLUDED FOR MEAYY

$TOCK MEMOVAL .

e

CLAR

APPROXIMATE OVERALL 39me (33" '3376ma! X 57" 2464 mm)
FLOOR SPACE OF 46m/c {58 4013mmi X 97" 12464mm)
MACHINE PLUS THIS  37mc 154139 12mm! X 106’ 2747 mm,
COOLANT EQUIPMENT  47w/k 18514191 mm) X 108" 2743 mm)
{EXCLUDING ACCESS).
o P1g. 3 Ploor plan optional coolant equipment
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rig. 5

Arrangement of 1ifting tackle
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Controls and Settings || B

INTRODUCTION

1.

A prior study of Pig. 1. will acquaint the operator with the basie
units and machine controls each of which 1s fully describesd in the

following paragraphs,

WORKHEAD AND WORK3LIDE

2.

The workslide comprises upper and lower sesctions and is mounted
on the machine base in vee and flat rollervays, Workalide tra-
verse 1s effected by a precision leadsorevw driven through piteh
change gears from the gearbox at the front of the machine base,

SLIDE TRAVERSE -

3.

Right and left hand workslide traverse 1s effected by the tra-
verse -control laver. Laver positions for left or right hand tra-
verse are 1lluatrated in Piga, 2 and 5. Reverse selection of the
control Jever returns the workslide at the pre-selected return
speed,

As the slide approsches the end of its traverse the traverse eon-
trol stops move the control lever to the 'midt position, discon~
tinuing tha traverse,

NOTE: Workslide traverse cannot be reversed under normal condite
lons 1if the workplece is in contact with the grinding
wheel., Refer to the paragraph *Rapid throwoutt,

PITCH CHANGE OQEARS

5.

Pitch change gears are selected nhd mounted for the required

piteh in accordsnce with the information plate affixzed to the

workhead hinged coverplate, Change gear arrangements for both
right and left hand component threads are illustrated in Pigs.
4 ana 5.

NOTE

.

An intermsdiate idler gear reguires to be introduced into
the gear train for L.H. thread production.

The workslide may be traversed manuslly if required, this is eff-
ected by removing the pick-off gears from the gearbox (Pig. 8)
and mounting the sranked pitehing handle to the piteh change gear
driving shaft, Manusl workslide traverse without workplece rota-
tion can be obtained by disengaging the spindls drive piteh changs
gear to mount the pitehing handle to the final drive gear shaft.

WORKHEAD SEIRCTOR LEVERS

7.

8.

9.

Mounited on the front of the workhead the right hand lever selects
the workspindle engage/disengage drive,

The centre handle makes provision for annular dividing i,e. man-
ual workslide traverse, Ten revolutions of the annular dividing
handle will cause the workslide to be traversed a distance equal

to one pitoh; the pitch ratio-selector being positioned at hlgh
ratio?,

The pitch ratioc lever has three selective positions 'High Ratiot,
"Low Ratlo! and "Annular', High or Low ratio are selected as re-
quired by the typs of work in process, high ratio being selected
when grinding components with leads of up to 1 in, (25 ma). Low
ratio provides a 4 to 1 reduction and 1s suitable for worm or
coarse piteh work., Piteh change gears being mownted in atcordance

3914
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- DRECTION OF TAMLE

Traverse control lever
position L.H, work

Fig. 2

with the selected ratioc,

10, The third lever position is 'Annular?, this disengages the work-
slide traverse allowing the faceplate to revolve independently.

OVERLOAD CLUTCH
11. Motor drive to the workhead is transaltted ¥ia, an overload
clutch, The clutch 1s designed to slip when subJected to excessive

overleading, usually caused when too fast a slide return speed 1s
used with & heavy component mounted,

WORKSPINDLE AND MULTI-START WORK

12, The workhead spindle incorporates a 'live! centre and the periphery
of the faceplate is graduated for indexing either 2,3, 4, 5, 6,

CIRECTION OF TABLE e

13,

i,

Traverse control lever
position R.B, work

rig. 3

8, 10 or 12 starts (see Pig. 6.) At the commencement of a multi-
start operation the faceplate pointer should bs released and re-
positioned at the most scoessible nuaber, equal to the nusber of
starts. As each new start is required, select 'spindlg Gisengage?
at the workhead, rotating the faceplate by hand until the next
identical numder 1ia aligned with the pointer., Re-sslect 'spindle
engage!,

Por all other divisions the faceplate degree graduations should
be utilised in eonjunction with the adjacent vernier scale. The
start angle = 380

No.of starts,

Component indexing 1s achieved by releasing the three faceplate
securing screws and re-nositioning the faceplate to the required

39-16
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15-

16.

Pig. 4

Piteh change gears mounted
for R.H, work

bosition. Tighten the three securing screws before the commence-
ment. of operations,

For chuek or collet mounted work, the faceplate together with the

front drive plate should be removed to reveal the chuck mounting
regiater,

A collet drawbar handwheel 1s located at the left of the workhead

casting, thils facilitates adjustment and release of spindle ¢oll-
ets, '

O] 9)

CINNALLY i Odak

R

O

PICHRG MANIRE LOCAIOW

@

/

ot

‘Fig. 5 Piteh change gears mounted

for L. H, work

TAPER CONTROL

17.

18,

Taper 1s controlled by the knurled adjustment knob Pig, 1 (8),
Frior to operation, the taper loek Pig. 1 (7) should be released,

A graduasted plate adfacent to the taper control facilitates stt«
ting the worktable,

The pitch correction seale (Pig, 7} 4s employed when tetting the
slide for work requiring taper threads upright to the work axis.
The scale indicates the amount of gorrection to be added to or
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30.

variable relief of between O and 0.2 in, {0 and 5 mm)},

The 'land control! Fig. B (}) rotates the cam (3) preventing the
relief cam follower from gormpletely following the cam form., When
the periphery of the land control cam {3) extends b:_ ond that of
the relief cam (2) the follower (4} will trace the path of the land
oontrol cam, grinding wheel infeed will conseguently be delayed,
Infeed commences as the follower leaves the land control cam and
starts to follow the relief cam.

¥When grinding nen-relieved work the flute change gears should be
removed and the land control set to position the follower clear of
the cam,

Fig. § Relief and land elements

FITTING THE RELIEF CAM

31. Remove the finally driven flute change gear 'D' Pig. 10, Rotate
the lmob (1) Fig. 8 fully clockwise (turning the land control cam
anti=-clockwise), It will be seen that the relief cam is engraved
L.H, and R.H, on opposing sides, mount the cam with the relevant
marking outermost, Refit the change gear 'D! above and return thre

cam follower either to its original position or set in sccordance
wWith the required gmount of 'land,!

SETTING THE DEPI'H OF RELIEW

32, Release the pivot nut Pig, 8 (6) and set the required amount of

rellef utilising the sontrol imod (5), secure the pivot loecknut
after setting,

AMOUNT OF LAND SETTING

33. Release the lookscrew PFig, 8 (17) and turn the control kmod (1)
clockwise to 1ts fullest extent. Adjust the knob to the nearest
'01 setting (giving no land). Turn the control kmod (1) in the
cpposite direction to effect the required amount of land,

KOTE: One complete revolution of the oontrol knob will provide an
amount of land equal to one eighth of the total possible, .
equivalent to 270° of cam rotation {Pig. 9}. Tighten the
lockserew Pig, 8 (17).

CHANOE QEARS POR STRAIGHT PLUTES

34. These are selected so that the wheslhead automatically advances to
grind the relief an equal number of times per work revolution as
there are flutes, Oear trains may be sirple or compotmd., Instruec-~

tlon plates for spiral and straight flutes are affixed to the gears
box eover,

CHANGE GEARS POR SPIRAL PLUTRS
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Fig. 6

Faceplate assembly

subtracted from the nominal pitch; the actual correction being
made using the piteh corrector contrel.

i9, The side-cut control Pig. 1 (12) allows the workslide to be dis-
placed ax{ally, permitting the alignment of a pre-roughed work-
plece with the grinding wheel rib/s.

PITCH CORRECTCR CONTROL

20. The pitch correction control Pig. 1 {11) permits minor errors of
pitch te be eliminated and alsc permits threads to be ground with
a slightly longer or shorter piteh than nommal. Clockwise rota-
tion of the control knob will inorease, and anti-c¢lockwise rota-
tion decrease the component piteh,

NOTE: Prior to operation, the knurled locksorew situated below
the control knob must be released, also the hexagon sine
bar locknut adjacent to the control knob., Both must be
locked between the commencement of grinding operatlions,

TAILSTCCK

21, The tallstock Pig. 1 (2) 1s located on the workslide and retained
in the desired oparating position by two itee! bolts and securing
hexagon nuts., A lever on the top of the unit extenda or retracts
the barrel. A coapression spring retains the barrel centre in
contaot with the workpiece; a barrel stop 1s incorporated whiech
will override the spring should the poasibility ocour of the bar-
rel spring being displaced by a heavy component. When mounting
the honponent the stop screw should be fully tightened and then
released half a turn to allow for local expansion

GEARBCX

22, The gearbox and associmte contreols is located at the rear of the
hinged cover at the front of the machine base {Fig. 8); the gear-
box motor being controll~? by the traverse control lever,
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WORKSPEED PICK~OFF QEARS

23, Workspeed 1s econtrolled by mounting pick-off gesrs (see Pig, B),
the appropriate gears and resultant workspeeds are tabulated on
the adjacent data plate,

24, The workspeed range is selected by the lever Pig. 8 (11), thigh

Speed! being engaged when the lever is in the upper position,
Return speeds can be the same as forvard speeds but alternative
return speeds of 25.4 and 8.0 r.p.m, may be selected froas the
machine control station.

25, Selecting the 'high/low! range lever at 'low range! actuates
miero switches which nullify acoidental selection of the 81.0
T.p.m, returm speed, The switches also effect a drive delay un-
til the mechanical clutch 1is fully engaged,

IMPORTANT; For leads over ) in, (25 mm) *Low Range! and 'Low
Ratio! should be selected.

RELIEFP MECHANI3NM,

26, The relief mechaniam is incorporated partly in the gearbox and
partly in the feed unit, 21l settings being made on the gearbox.
Settings #re carried out by the selection of flute change gears
rig. 8 (13) and by adjustment of the relief control {5} and tamount
of land! control (1),

(L

“'Hll“ m

27. Plute change gears are mounted in either simple or compound train,
to control the revolution frequency of the relief cam per revolu-
tion of the workpiece, 1.e, the number of flutes., Movement of

" the relief cam follower imparts wertical reciprocating motion to

AIUSTiMG  KNOB

the relief arm Pig. 8 (7), this action being transaitted to the

fead mechanisa effects a similar advance and retard action to the

grinding wheel,
Pig. 7 ‘Taper control

28, The depth of the relier is governed by the position of the relief

arm pivot on the cam follower bracket, adjustments facilitate a
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35.

The spiral flute formulae may be expressed as follows:

[ o
B

Lead of flutes

TP, X,
No, of starts
N = Mo, of flutes
T = Lead of thread = piteh x No. cof starts
Em
=

L™
L}

Effeotive dia. of thread
Hellir angle of flutes

A C_ X
SX .- 14+
B D - % ( lgl

T 4s positive when thread and flute hands are oppostite,.
L

{(R.H, thread with L H, soiral}
(L.H. thread with R,H, spiral)

T 1s negative when thread and flute hands are alike,
L

(R.H, thread R,H, spiral)

{(L.R, thread L.H, spiral)

L is calculated from *he formulae L = E 17

tan, X
Example: T.P.I. = 8 R,H,
Ne, of starts = 3
No. of flutes -y
Helix angle of flutes = 109L.H.
Qutside diameter « 1,.2501n,
Effective diameter = 1,1701n,

leai L« E 17
tan. X

L=1,170 x 3.1416

tan 10°

©)
®
ADVANCE

Pig.

10 Plute change gears compound tralpn
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L= 1,170 x 3,1416
0,17632°70

L « 20,845721n.

C_LPN t N where
D u L.Pl

Wi
™

L = 20,Bus72
2.66667
N = U4 and is positive

o
1

= {20,84572 x 2.66667 x 4) + 4
4 x 20.84572 x 2.66667

= 1.0179R32,

Suitable change gears to give this ratio are B9 x 22 .
us 68

37. Using this ratio and working back the actual lead is 20.863643,
Compared with the required lead there 18 an error of 0.01794n,
This willl be sufficlently accurate for all practical purposes,

WHEELHEAD AND WHEELHEAD PEED

3B, The wheelhead is roller mounted; manual traverse being effected
by the handwheel at the front of the machine base, The adjustable
ring at the rear of the handwheel incorporates a stop which may be
set to limit the amount of wheelhead infeed. To set the stop release
the two knurled screws at the front of the haniwheel and adjust the
scale until the'required amount of wheelhead infeed is registered
opposite the tero mark. Tighten the knurled screws,

SPINDLE DRIVE RELTS

39, W¥hen replacing the drive belts ensure that they are fitted cerrectly,

the rounded ends of the links should correspond with the direction

of belt rotation, Belt links should be removed as necessary to
maintaln a correet tension.

HELIX ANGLE SETTING

4o.

Release the four hexsgon nuts at the rear of the wheelhead drum
and operate the helix control wheel at the side of the vheelhsad,

Lock the four securing nuts. Helix angle charts will be found in
section 121,

WHEELHEAD 'RAPID THROWOUT' CONTROL

41,

The wheelhead rapid throwout control fig, 1 {13) may be either
manually or automatically operated. Automatic operztion being
effected by an adjustable trip, pre-set to depress ths throwout
Plunger button on the top of the feed unit. The total amount of
wheelhesd retraction 1s 9/321in., {7.4 ma),

Note: Workslide reverse traverse can only be effected with the
wheelhead in the retracted position.

WHEELHEAD 'RAPID ADVANCE! CONTROL

42,

The rapid advance control lever fig, 1 {16} should be located in’
the raised position to effect a rapid advance of the wheeslhea
from the retracted to the grinding position. ‘

MACHINE CONTROL STATION

L3,

All machine controls are convenlently grouped on a single control
statton (fig, 11) at the front of the machine base,

Wheelhead Switech _
Attention: Prior to making switch selections the 'master stopt
button must be depressed, after which the reguired selsction ean
be made and the macline re-started by depressing the 'master start
butten, :
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45.

ué,

Workhead switch

L.H, or R,H, will require to be selected in accordance with the
thread hand being ground,

Switch selection must only be made in accoriance with

the pitch change gears mounted, Pitch change gear trains must
econtaln an idler gear, Pailure to comply with this instrustion
will result in serious damage to the machine,

'Bxternal/Internal! Orinding Switeh
To be selected in accordance with the type of grinding required,

the selection deteraines the rotational direction of the grlﬁd-
ing wheel, With 'External Orinding! selected the wheel will ro-

tate in a clockwise direction viewed from the left hand aide of
the machine,

Auto-Return Switch
The auto-return awitch will not be fitted unless the machine in-
corporates the automatic return feature when the switeh will be

set at either L.H. or R.H. to comply with the'workhead! switeh
setting,

cO0LAy,

OFF

 ORS®

OFF

Pig, 11

Control station
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Cressers Multi Ribbed Wheels || C

Pig. 1

35L multi-ridbed wheal dresser .

25L, MULTI-RIBEED WHEEL DRESSER

INTRODUCTION

1.

The unit 1as mounted on the machine workslide and sctuated by a
splined shaft which 1s 1inserted through the unit as shown on Pig,
1 and driven by a workhead shaft, The and of this workhead
shaft is adjacent to the faceplate and should be protected by the
special cap provided when the dresssr is not in use.

Drive 13 transaitted to a cam in the dresser which imparts 3 ree
eiprocating mction to a stylus secursd to a diamond slide, A
diamond 1s attached to the other end of this slide which is spring
loaded to maintain cam and stylus contset. As the mathine work-
8lide traverses, the diamond reciprocates and dresses the whael

to the form determined by the selectesd cam and pitch changs gears.

The dresser has three main parts; the base which 13 alamped to
the machine workslide, the intermediate seetion and the top sect-
ion, The intermediate section slides on the base and 1s control-
led by & screw and a knod to enable a side-cutting motion to be
impartsd and also facilitates alignment of the diamond to the
wheal form. The top section can pivot about the cam spindle by
using the angular adjustment knob and is locked in position by the
large nurled imob on the top of the dresser. This adjustment en-
ables the wheel form to be dressed square to the wheel axis and
should not be altered after setting.

CAM SELECTION

u‘

Each cam is engraved with a zero line indicating its crest, the
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TO AMMY CLIAR ANGLE
OF THREAD FORM
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PIAMOND

DIAMOND SLibi

TYLUA

N

SLIDE  WHICH \ IMPARTE LaATERAL
MOTION TO DIAMOND THROUSH
MEDIUM OF LEADSCAEW AND GNARS CAM WHICH PRODUCES
ASCIMROCATING  MOTION

TO DIAMOND

Flg. 2 Dresser Acticn

thread pitech produced, and the diamond radius required, A cam
marked WP x 0,005 in, denotes that the eam iz to be used for
4 TP and the radius of ths diamond must be 0,005 in.

CAN MOUNTING

5. Pully tighten the stylus releasing screv and remove the inspection

cover, Remove the nut and washer from the sam spindle. Thoroughly
clean the cam bore and spindle and apply a thin film of light o1l
to each, Using only finger pressure, press the cam on to its seat-
ing, at the same time ensuring that the engraved markings are
outermest. Pit and tighten the nut and washer; a light grip 1s

sufficient, Release the stylus releasing screw to allow full tra-
vel of the slide and then replace the inspection cover,

GAM REMOVAL
6. Pully tighten the stylus relessing sorew and remove the inspection
COver. HRemove the nut and wvasher from the cam spindle. Attash

the special cam extractor by screving the outer

into the cam holes and then turning the
Never use force,

sxtractor sorevs
large central screw,

CAM INSPECTION COVER A@LE CONTROL LOCK

ALTEANATIVE MOUNTING
® - - FOR 5cuoscoas
stius_ | T~ S Y T 2
RELEASE We 4l -3 1
Y ¢
-~ ! ( -' ,‘ -
- ' A Q’
k J DANOND
.‘“ . .,
T . R HOLDER
®)

SIDE CUT CONTROL

ANNULAR ADMISTMENT
CONTROL

Pig. 3 55L multi-ribbed wheel dresser
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DIAMONDS

7.

9-

10.

11,

12,

Two types of diamond are used for wheel profiling: ‘vee! and
Cone!., A '"Wee! diamond 13 used for removing the bulk of the
wheel material and for finishing sharp "Wee! profiles with radiu-

8¢d gore and crest which were praviously profiled with a '"Vee! dia-
mond,

The diamond sngle must bs more acute than the required thread form
angle, The angle and radius of a dismong 1s stated on its box.

iCone! and 'Vee! diamond holders and mounting differ. A "Wee! dia-
mond mounting has two slots, one of whieh must engage a pin in the

holder; the life of the diamond ecan be doubled by repositioning so

that the holder pin locates in the opposite slot, Af'Cone! diamond

had no fixed location in its holder and, as the diamond is spheri-

c1lly pointed, 1t may be progressively repositioned through 360°,

Two designs of '"Wee' diamonds can be used, one of which permits the
the mount tc be cleared Gway at the sides of the diamond and thus
allow 1t to profile a form whose depth exceeds the exposure of the
dlamond from its mounting. The other design is for small diamond
and the exposure of the diamond from the mount governs the maximum
depth of form that can be profiled, W¥hen ordering diamonds, always
state the maximum piteh of the work,

The accuracy of the thread foras produced depends upon the accuracy
of the diamond radius. No 'Cone! diamond iz perfectly spherical,
80 the diamond must first be checked by optical projection on to a
large layout to ascertain the most aceurate radius, and then moun-
ted on the dresser in the same attitude, When selecting a '"Cone!
diamond ensure ihat the length of the diamond 4s greater than the
depth of the form to be produced,

The effect of incorrectly radiused diamonds is shown in Pig. 4,

¥hilst 'a' and 'b' are unsatisfactory, condition te!, although in-
correct, produces a large effective diameter which can be adjusted
by limited disposition of the wheelhead helix, or by side-cutting

@

as expilained in para. 16,

WHERL DRE3SING

13,

14,

15.

(1} Select dalance and mount a suitable whesl, (See Sesotion Q.)

(2) True the wheel periphery with a keen diamond in Type 11038
tallstock mounted truer,

(3) Set the machine for grinding right hand threads of the requi-
red T,P.I,

{4) Incline the wheel to the appropriate helix angle,

{5) Mount the selectsd cam in the dresser and locate the dresser
on the machine,

(6) Locate a '"Vee! diamond in the dresser, set it to the required
hand (see Pig, €) according to the helix inclination and then
loeck with the grubscraw (7).

Dressing with a 0,005 in. (.127 mm) radius diamond and with the
wvheel rotating at 2,000 to 2,500 feet per minute is in three
stages: '

Stage 1 - Plunge Cutting with a tVee! Diamond

NOTE:

Plunge outting should be deliberate, eontinuous and not too
slow in feed. The dlamond must always cut, never rub, and
be withdrawn immediately maximum depth is reached,

(1) Remove the cam cover and traverse the machine slide until the
diamond i1a positioned approximately as shown in Pig. 5, and
the cam zero line coinelides with the stylus. Replace the cam
cover, Set the faceplate pointer to a convenient position on
the engraved scale, Turn the side cut eontrol to position
the diamond exactly as shown.

-




Fig. 4 {a) Bffect of

unsymsetrical diamond radius

Pig. 5

Correct Diamend to
Wheel MRelationship

at Commencement

of Plunge Cut ) .

N

{b} Bffest of undersized
diamond radius

{c) Effeact of oversized

Jlalond radius

rig. 6

'Vee' Diamond in Holder, Inelination Angle
may be L.H, or R.H.

Plg. 7

Wheel P:rm after Plunge Cutting with a
‘Yee! Diamond
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rig. B

Location of Diamond in Rough
Profiled Form.

rig. 10

Rethod of Profiling by Side Cutting.
(a) Pirst Rough Profiling Cut a

Q.

W \

Fig. 9

Plunge Cut Profiling Sequence

{v} Intermediate Rough Profiling Cut.
Dlamond Retarded by Side Cut Control.

(c) Pinal Rough Profiling Cut,

T
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{2}

(3)

With the wheel rotating and the machine alide stationary,
turn the feed handwheel until the diamond touches the whesl
and then supply maximum gontinuous ecolant,

For 11 T,P,1, and finer pitches feed into the single thread
depth; for pitches coarser then 11 T,P,I, feed into the maxi-
mm depth of 0,060 in. (1.525 am},

CAUTION: If thesa depths are exceeded the diamond will be wrench-

(&}

(5)

(6}

(7

{8}

(9]

#d from its mounting.

Lock the feed handwheel stop in this position and then retard
the wheel by one turn of the fesd handwheel, Never enploy
any procedure other than this,

Rotate the faceplate one revolution and re-align the selec-
ted faceplate scale mark to the pointer, The machine slide
will traverss one pitch.

Peod in to the specified depth, retard the wheel by one turmn
of the handwheel, rotate the faceplate, align the scale mark
and repeat this operation across the full wheel faoe,

Retard the wheel and reverse the slide traverse until the
diamond is to the left of the grinding wheel,

Fig., 7 shows that after plunge cutting with a '"Vee! diamond
the angle of the grooves formed 1s narrower than ultimately
required. Stage 2 increases the groove width with the same
dliamond,

Por extra éoarse pltches deteraine from optical profection:
the flat of the diamond, D1, D2 and W as shown in Pig., 9.
Dress the wheel in a serles of plunge cuts using normal
plunge cut procedure, 1Infeed to D1, note the side cut index
and divide out across the wheel face, At the same infeed
figure, side cut an amount equal to 'W! and repeat the plunge
cut at position 2, Reverse the side cut by half of W' and

16,

17.

infeed to D2 to complete the rough profile as shown at pos.
3. The whesl may now be profiled with a '"Vee! diamond,

Stage 2 - Profiling with a 'Vee! diamond

(1) Align the cam zero line to the stylus and the dismond with
the left hand groove of the wheel and advance the grinding
wheel unti} the diamond is within 0,010 in, (.25 =m) of max-
imum depth,

CAUTION: 1If this depth 1s exceeded the dlamond will be excessive-
1y stressed, Correction of sharp grooves to a Whit-
worth profile must be carried out in small cutting in.
creaments,

(2) Por 11 T.P.I, and finer pitches, traverse the diamond across
the wheel face at this depth and on subsequent passes ad-
vanse the wheel in 0,003 in, {.076 mm} inerements until the
handwheel stop is reached. A wvorkspsed of approximately 3
T.p.M. 18 recommsnded,

(3) Por pitches coarser than 11 7,P.1. increments BAY De MoPe -
than 0,003 in, {.076 mm) but the side out control must be
employed to force the diamond to make 3 heavier out on ita
forvard motion, The ratic between the infeed and side eut °
must be 2:1 e.g. with a 0,006 in. (.1524 mm) infeed, retard
the machine slide traverse by 0,003 in. (.076 mm) using the
side cut control, Make successive passes until tha required
depth is reached. Refer to Pig, 10,

Stage 3 - Finish rrofiling with a 'Cone! Diamond

{1} With the wheel rotating, traverse the diamond until 1t ig
positicned as shown in Fig.8, with the cam zero line toin-
eiding with the stylus.  View the diamond through the micro-
scope and turn the side cut control to centralize the dia-
mond to the groove but do not allow the diamond to contact
the wheel,
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(2} Make the minimum nuabsr of cuts not exceeding 0,003 in,
{,076 mm} until the diamond traces a complete profila, The
amount to be removed depends upon the oondition of the rough«
ing diamond. Check the diamond by optical projection for
wear; if the diamond radius is retained the wheel is ready
for use,

DRESSING PINE WHITWORTH AND BA THREADS D2

18. Por thess thread forms a faotorized wheel is recommended, Deter-
mine from optical projfestion; the flat of the dinnond‘bll'nf and
'S’ as shown in Pig. 11, Infeeding to Di dress the wheel in a
series of plunge cuts using normal plunge cut progedurs but pro-
ducing grooves at every second revolution of the vorkhesd, 1.e.
at twice the work pitch, Retard the diamond, by means of the side
eut control, an asount equal to 'S¢ then take a secondary plunge
cut to the depth D2, as shown in Pig, 12. Finally profile as
dotailpd in para, 17,

TRUE THREAD FORM

DIAMOND

Fig. 12 Wheel after primary and sesondary plunge cuts

/ SHADOW OF DIAMOND METRIC, U.8,3, AND EFFECTIVE 'NOT GO' QAUGR PORMS

19. As the ¢ore radius of thase threads is specifisd as 'less than g

certain figure', a fairly sharp ‘vVes! diamond will form the whasl
reqQuired,

20, PFor fine threads a *factored! wheel is used, i.s, 2 wheel formed
to a multiple of the basic piteh required, For exanple, to pro.
duce a 40 T P.1, sharp ves thread: mount the necessary change

‘ gears on the machine for 20 T,P.1. and, with the aid of a 20

;' \ THREAD PROFILE T.P.I, sharp vee caa and a strong roughing diamond, plunge cut

; the wheel to a depth equal to twice the required pitch, Using a

R . ) sharp 'Vee! diamond profile the correct thread form sufficient to

- k clear the required depth of the couponant (Pig. 13). Por grind-

ing operations remove the 20 T.P.I., change gears and mount geArs
for 4o T.P.1.

Plg. 11 Vee diamond optically projected .

39-31




a»

=

N
N

LA P
/ WHEEL 7

.

THREAD FORM PROFILE ONLY WHERE

SHOWN ETCHED

Pig. 13 Pactored wheel

MOLTIPLE START THREADS

21, These threads can be formed without dividing out through the

change gears, ®.5. a 20 TP, Whit, form thread, U4 gtart lead;
Gear the machine for 20 T,P.1I. and dress the wheel for this pitoh;
the helix angle of the wheelhead must he set for the helix angle

of the required lead, that 1s 5 T.r.1., and not of the piteh,
Remove the change gears and mount gears suitadle for the lead,

that is 5 T,P.1. The maghine is now ready to pbroduce the requir-

ed thread,

BUTTRESS THREADS

22, A special diamond holder 13 used for Buttressa threads; the steep

angle of the thread form should be &t least 44°%, A truncated

thread will requipre factoring whare the ¢rest truncation is such

that there is no clearance for a standanrd 007 1n, flat 'Vee!
diamond,

2 81n B Cos D

TAPER THREADS

23. Por taper thread forms upright to the work axis a special cam

should be fitted to the dresser and the wheel dressed with the
8lide set to the taper angle, If a special cam iz not avalladle,
4 standard cam can be fitted to the dresser; the slide set to
the taper angle and the upper seotion of the dresser svivelled
to the corrective angle. o swivel ths upper asotlion of the
dresser, slacken the knurled locknut on the top of the dresser,
turn the angular adjustment control knob on the side of tha
dresser (see Fig.3) and tRem lock the locknut, Pig. 14 shows

the correction angle whieh is ‘g Plus 'A' and iy chlculated as
follows,

Angle 'A' = Angle dresser 1y SWung over from the vertical biseca
tor of thread angle,

Angle !B' = 90° {Plank angle + angle 121)

Angle 'C! = Includeq angle of thread

Angle 'D' = Plank Angle - Angle 'g!

Angle ‘B! w Half included Taper Angle of work

Angle 'A' » The angle vhose Tangent i

in C = Tan D, -

Example: Thread 11 T.P.1. B.3.P,
Taper 1 in 16 or € in, per foot
Thus we know:
Angle IC1 = 55°
Angle 21 = 1° 41
Angle '8! = 90° - (27%501 4 1%71) @ 0%
Angle ‘D! = 27%301 - 1%71 o 25043
Angle 'A! = Thy angle whose Tangent is

Sin 55° oo - Tan 25%31) o 1%
2 Sin 607 43" Cos 25 431

= 2°16¢ < 1%71 u 0%
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Fig. 14 Dresser angle calculating formuls (Taper Threads)

24, Taper thread forms upright tc the cone can be dressed when a
standard cam 1s fitted to the dresser and with tha slide set par-
allel but this method is suitable only for small quantity proe
duction because the slide must be reset to the taper angle for
grinding after.each dressing operation., Special cams are availa
able to enadle dressing and grinding with the slide set to the
taper angle,

NOTR: When ordering apecial cams for taper threads always state
whether the form is upright tc the work axis or upright to
the cone and on which machine the dresser 15 to be used,

CONTROL OF A 'CONE' DIAMCKD RADIU3

25. The whee)l form must be such that the sffective diameter of the
resultant component is the largest element, To produce this ef-
fect afither use a slightly larger radiused diamond than standard
or, after dressing by the normal procedurs, take s further cut
Wwith the diamond at the preavious infsed figure but retarded to-
wards the forward motion by side out control, The advantage obe.
tainable by the resultant wheel profile allows the effective dia-
meter of the work to be reduced to a nominal elemant by an approp-
riate adjustment of the side cut control: a slight deviation from
the helix angle setting will produce a similar effeot.

L¥A MULTI-RIBBED WHEREL DRESSER.

GENERAL

26. The LNA Multi-Ribbed Wheel Dresser 13 mounted between the machine
centres and secured by an adjustable jJack, a spirit level in the
top of the dresser facilitates levelling. Carrier drive is trans-
mitted to the dresser cam housed in the body of the witt, cam rot-
ation imparting a reciproocating action to the diamond glide, The
slide is spring loaded to maintain the dresaer atylus in contact
with the operating cam, As the worktable 1s traversed, the dia-
wond, influenced by the rotation of the cam will be caused to re-
ciprocate, imparting the form to the wheel,

CAM SELECTION (SEE PARAGRAPH 3)

CAM MOURTING

27. Tighten the stylus knob (Fig. 15) and remove the circular cam ine
spection cover (turning the cover through 90°). Remove the cam

retaining nut and capwasher from the mounting spindle, Ensure
that the cam spindle and bore of the selecteu cam are thoroughly
clean, and apply light Jubrication to both mating surfaces,
Mount the cam (use light finger pressure) ensure that the en=-
graved markings are outermost, Replace the cipwasher, cas re.
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$TYLUS RELEASE XNOB SPIRIY LEVEL DIAMOND

@ STvius DIAMOND
MOLDER

CAM INSPECTION COVER

Pig. 15 LNA Multi-ridbed wheel dresser
taining nut and inspection cover. Release the stylus retaining
BCrew,
CAM REMOVAL (SRE PARAGRAFH 6)
DIAMONDS ( SEE PARAGRAPH 7)

WHEEL DRESSIKG (SEE PARAORAPH 13)

DRESSING WITK A .005 in, RADIUSED DIAMOND IN THRRE STAGES (SEER PARA-
QRAFH 14)

DRESSER MAINTENANCE

28,

29,

Treated with reasonable care and regularly serviced the unit
Will give many years of trouble free service, Should inacoupra-
cies occur after extensive usage the unit should be returned to
the manufacturer for reatification,

The eam retaining nut may be replaced by one of standard pattarn,
provided that the face is fipst trued to squars on a soreved man.
drel. The cam cover should alvays be in place when dressing,
injuricus matter entering the unit will be detrimental to its
correct functioning. When worn the dresser stylus may only ba
replaced with one supplied by the dresser manufacturer, the
stylus being of convex form to aliminate wear on the cam pari-
phery whieh 1s concave in form,

NOTES ON DIAMONDS

3o,

A coplous supply of eoclant Rust always be maintsined when
Plunging or profiling. Excessive heat generated at the point
of contuot of the diamond will cause premature wear,

¥heel spesd for dressing should be as low A8 i3 compatible with
good cutting, '
Excessive workspeeds cause rapid wvear of diamonds.

- Always remove the bulk of material from the wheel with a kesen

fVee! diamond, A dull, worn 'Vee' diamond my be used for
coarse or open structure wheels but not for ¢lose grain struc-
tures,

Remenber that when profiling, the better cutting action of the
dianond is on its forward motion and the largest possible amount
of material should be removed on this motion,

Always use a diamond of sufficient waight and working depth 4n
comparison with the thread form to be produced,

Never use a diamond for pPlunge cutting in such a manner that the
wheel will grind the diamond mounting, Ensuis that the 'Cone!
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Pig. 16 LMA Dresser mounted between centres

diamond is large enough to clear the reguired depth of thread.
Examine both types of diamond frequently. When the 'Vee! dia-
mond is worn in one place reverse it in its helder,

Rotate the 'Cone! diamonds in their holders before excessive
wear takes place in one poaition and deatroys all other radil
obtainable on the spherical point, Always return dlamonds for
re-lapping before excesalve wear cccurs and thus avold reducing
the diamond life by excessive re-lapping,

When & '"Wee' diamond wears, extra strain is imposed on the
'Cone! diamond in removing the extra material, The !'Ves! dia-
mond 13 not apparently the ideal tool form to precede 2 radius-
ed '‘Cone! tool but 1ts flat nose design 13 stronger than a rad-
fused type and it can therefore withstand greater loads. The

'Vee' diamond gradually develops a natural radius much ntrén;tr
than the artifiecia)l radiuvs of m 'Cone!? diamond and the intro-
duction of an intermediate 'Cone' diamond betwesn the resultant
wheel produced by the 'Vee! diamond and the application of the
cone finisher is conaidered sound practice, PFor this purpose

a 'Conet! diamond which has lost the great part of its acouragy
for finishing but 1s not worn sufficient to warrant re-lapping
can be employed,

Never use a 'Cone! diamond to produce a 'Sharp Vee'! thread
form, .

Successive diamonds used in dressing must be re-located into
the previcus form producasd. Always locate the diamond with a
slight bias towards its forward stroke, thus ensuring that if
a load 1s fnadvertently applied there is less chance of the dia.
mend breaking,

When plunge cutting or profiling, a harsh squeal from the wheel
and/or signs of the profile erests crumbling indicates that the

diamonds cutting action has been destroyed and a new diamond 1is
regquired,

ROTES ON CAMS

CAM3 FOR STANDARD WHITWORTH THREADS

31. These cams produce a thread from with A core that is 0.002 1in,

32,

to 0.0004 in, delow nomimal. Pop Whitworth threads 3 to 26
T,P.I, inclusive a finishing 'Cone' diamond with a raius of
0.005 in. should be used after rough profiling with a 0,007 in,
flat Standard 'Wee! diamond. A special dresser 1s availablae
for threads having a greater depth than 3% 1.0.1.

There are two methods for dressing wheels with threads 27 *.p.1
and finer. The recommended method is to factor the wheel, A
0,007 1n. flat standard 'Vee! diamond should be used for rough -
ing out the wheel prior to finish Profiling with a 0,0025 in,
radius 'Cone! tool, When an actual formed wheel is necessary
i1t should first be rough-profiled with a 'Vee' digmond having
& flat or 0.003 to 0.004 in,
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CAMS WITH DEEP CONE FOR WHKITWORTH AND BA THREADS

33.

CARs

3k,

35,

36,

These cams have 0,002 in, extra depth and are pPrinoipal:; des-
igned for the grinding of orushing rollera for productici work,
The extra depth is in the cone and the fors on the wheel orest
has consequently a smaller radius than neminal, Deep ocors Cams
are avallable as follows;

& T.P.I. upvards has 0.002 in, extra depth giving 0.004 in. on
¥ork Core Diameter,

OBA to 8 BA has 0,002 tn, in extra depth giving 0.00% in, on
Vork Core Diameter,

9BA and finer has 0,001 in, extra depth giving 0.002 in, on
Work Core Diameter,

FOR SYSTENM INTERNATIONAL THREADS

The range of 3.1, threads 15 0.75 = to 6 mm pitches inolusive,
The threads produced by the cams have & sharp crest and & core
radins of 0.058 in. (1.423 mm) x Pitch, the rough and finish
profiling being carried out by & 0.007 in, flat *Ves! and a
0.005 in., radius 'Cone?, respectively,

On pitches of 2 ma and above the cone of the wheel 1z made to
¢lear the truncation by taking the crest on the cam te the thac.
retical Sharp Ves, thus perasitting the 'Cone! to cover the rull
length of the flank. Pig, 13 shows that on pitches below 2 mm
it is not possidble to do this without using a smaller radius
cone dismond, whioh, on large pitches is bad practice. Pactor-
ing is thersfore necessary on pitches 0,75 mm to 1,75 ma ineluse
ive, whilst actual forms are used on pitches of 2 am and over,

The marking on the caa for a factored whesl is, for example:

2 ma for 1 am 83,1, x 0,005 in. This means that the pitch must
be geared up for 2 mm pitch when dressing and changed to 1 mm
piteh for grinding. )

=

0
CAM3 FOR MBTRIC 60 SHARP VER THREAD

3.

38,

CANMS

39.

CAMs

This thread has 2 sharp vee core and a truncated crest, the
flat of the truncation being equal to P/8. The cams are made
With a sharp vee crest and core, Pitches 0.4 mx to L.75 ma ine
clusive are factored and sbove that are actual, a 0,007 in. fiat
standard 'Vae'! dismnnd being used for both. If an motual wheal
is required for pitches of less than 1.8 mm then s 'Ves! dia.
mond with a special width of flat is required,

Cams sre marked thus: .B mm for .4 3,¥.3 3.5 mm for 1,75 mm

3.V.; and so on, The following cams may be used for both
pitches: 1.8 mm for .9 mm up to and including 3.5 mm for 1,75

UER.

FOR 55° SHARP VER THREADS

The range covers 4 T,P.I, to 30 7.P.I1. inclusive, Por 'Not Go!
gauges, factoring may be necessary on the finer pitches,

FOR WHITWORTH THREAD FOKN AND BA TAPS T0 B.8.1I, SFEC. 949

GRADE 1,

ho,

These cams are for grinding orushing rollers for ground thread
tap production, The disposition of the thread proportions
brings the Creat, Effactive and Core to the minor figures, allow.
ing the tolerance to the maximum diameters to be fully explored
as the wheel wears.

Cams for: 6 ?.P,I, to 18 7,P,I, inclusive operate with a 0.00%in,
radius 'Cone' diamond.
20 T.P.1I, to 30 T.P.I, inclusive operate with a
0.0035 in, radius 'Cone! diamond,
30 T.P.X, operate with a 0,0025 in. radius 'Cone’
ddamond, '
36 7,P.1. and finer operate with a 0,002 in, radius
‘Cone! diamond,

-
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Cams

41,

CANMS

42,

O BPA and 1 BA operate with a 0,005 in, radius 'Cone!
dianmond,

2 TA and b BA operate with a 0.0035 radius 'Mope!
diamond

FOR 60° SHARP VEX THREADS (ENGLISH PITCHES )

In this range all the American National Thread series are cov-
ered, from 4 T,P.I, to 100 T,P.I, Pitches ¥ to 1V T.P.I, inc-
lusive, are sctual, Ciner Pitches are factored, Cams 4P to
TP inelusive are for producing aotual threads. Cams suitable
for both actual and factores wheels are marked accordingly,
o.g. 8P for 16P the sacond figure being that for the factored
wheel, A 0,007 in, flat standard 'Vee! diamond 1s used,

FOR STANDARD BA THREADS

Cams are avallable for standard BA pitehes O to 20 inelusive,
As 1t i3 not advisable to grind a thread finer than 4o 7.P.I.

un these machines 4 BA 1s the finest thread in this series ree
commendsd. O to 3BA are finished with a 0.005 in. radius
'Cone! dimmond, and & BA a 0.0025 in. radius 'Cone' diamond,
These threads may be obtained with a Sharp 'Vee! Core and
Crest by using a BA Sharp 'Wea' Cone.

EXTRA DEPTH CAM3

L3,

When producing wheel profiles for grinding crushing rollers, or
where limits allow, cams can be supplied to produce an extrs
depth of 0,002 in, on the wheel from crast to core. The core
diameter produced on the work will therefore be 0,004 in.
amaller in relgtion to the major diamester,

STANDARD ADAPTORS

4y,

Adaptor for 'Vee'! diamond tools .............. Ref, o, 396A
Adaptor for 'Cone! diamond tools ..eeseee..... Ref, No. 3963
CIW ror .d.ptor ....I'...ll...‘........-...'l R.r. 'o. 397
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Dressers Single Point Wheels
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Pig. 1 VTA single point dresser

VIA SINOLE POINT DRESSER

INTRODUCTION

1. "This dresser (Pig. 1) 1a used to form & single rib wheel for
grinding small quantities, it fs particularly useful when irreg-
ular thresd forms are required. Where ccocasional Sharp Ves,
Acme, Buttress and any other trapesoidal forms are sncountsred
this dresser is & valuable assst,

GENERAL DESCRIPTION

2, The principle of the dresser employs two movements. PFirst, a
sWivelling motion whioh anables a dismond to be pressnted to the
wheel at any angls, and sseond a traversing motion which allows
the diamond to be traverssd across any tangent of ths swivel
ars. Pig, 2 shows tha effects of these movements,

3. The dresser is mounted on a pivot which is housed in a brasket
bolted to the top of the spindle housing. The pivot allows the
dresser to be swung ud clear of the wheel when not in use. A
stop arrests the dresser in the working position and the posita-
ioning lever clamps it firmly to the bracket. Any further ade
Justments between the vhesl and the dresser are made by rotation
of & micrometer graduated feed knod which oontrols a cross-slide.
The slide provides a bearing for the swivelling diamond bracket
which allows the diamond to be presentad to the wheal at any
required angle, Adjustment of the moveable stops around the
graduated gircular scale determines the setting for varlous
angles, A clamping sorew in the swivelling diamond bracket holds
it rigldly in any desired position. i
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SWIVELLING MOTION

TANGENTIAL MOTION

Pig. 2 Dresser action

At the base of the swivelling arm fs a boss forming the housing
for the diamond arm bearing. The knurled knob on the boss cone
trols the traversing motion for dressing the flanks of the wheel,
The larger micrometer graduated dial knob situateq immediately
behind the knurled knodb econtrols the adjustment of the diamond
relative to the central swivelling point of the braciet, and will
therefore control the form produced on the crest of the wheel,

A screw locks this econtrol ence the required form has been det-
ermined, : '

OPERATING AND SETTING IXSTHRUCTIONS

5. When using the single rib method of grinding, vheels of 1 in,
(9.5 sm) and ¢ 1n, {6.4% mm) width are satisfactory for most
screw threads but a § in, (12,7 M) wheel can be dressed if ra-
quired. Whichever wheel is used it muat be correctly mounted on
4 suitable sdaptor as shown in section’s, ‘vee! Form Wheels of
the approximate required angle can be obtained from the manufaca-
turer, dut 1f a blank wheel is mounted, the form must be rough.
ed out before using the Single-Rib Dresser. A rough hand dia-
mond 1is satisfactory for this purpose, dbut before using this,
the dresser, the mashine slides, workhead ang tailatock should
be protected from the grinding wheel dust, Saturate the wheel
with ccolant pericdioally during the roughing out process to
minimize dust. Por both rough and finisgh dressing of the wheel
the best peripheral speed is 2,000 feet par minuts,

6. The dresssr ghould be traversed along the pivet slide, by means
of the feed knod, to engure that the diamond will be well clear
of the maximum sized wheel when the dresser is in a working pos-
ition, )

7. The sliding top wheel guard can now be removed and the dresser
sWung down and locked in the cperating position. The two flank
angles are set utilising the zero line on the swivel arm, and
the positions secured by the adjustable angle sontrol stopa,

DRESSING 'SHARP VEE WHERLS

8. Swivel the diamond bracket until 1t is located on one of the
angle stops, then loek in position, “Traverse the diamond across
the face of the wheel and gradually feed the dresser in by means
of the oross slide until contact with the wheal 1s made. Note
the Index figure ang withdraw the dresser clear of the wheel by
a definite number of revolutions of the feed control kneb., One
lock the swivel Arm, swivel the diamond bracket round until 1t
engages the opposite angle stop, and lock it inte position,
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10. A piece of thin feeler stesl can be used for obtaining a‘tem-
plate of the vheel form, and optiecal projeation of this will
determine the radius prodused, The required radius is obtain-
ed by caloulating the difference between the radius produced
and the radius required, and making the necessary adjustments
on the lower micrometer dial to alter the position of the dia.
mond in relationahip te its central swivelling point,

FINAL FORM
DRESSING PORMS REQUIRING PLAT CORES

11, Dress the flanks of the wheel central with the dresser, lock
the dresser at zero and traverse the diamond across the wheel
3t that position, Take a template of the wheel, measure the
width of the flat produced and compare it with the width des-
ired. Make the necessary adjustnents on the lower micrometer

INTERMEDIATE CUT

CENTRE OF SWIVEL FIRST CUT

/ ) / ) .
Pig. 3 Poraing 'sharp ves! whesls //fjj:;//

- WHEEL
Repeat the previous operation until the diamond has again made
contact with the wheel, The index figure should agaln be noted,
and successive cuts not exceeding 0,002 in. (.0508 am) should be
taken until the diamond can be traversed down one flank of the
wheel without any alteration to the fesed control. The wheel )
flanks should now be central with the dresser. Traverse the
diamond across both flanks of the wheel at a steady even motion h )

2 .
with smaller cuts of 0,0003 in. (.007 mm) until a sharp point ‘\\f/ —
Las been obtained as shown in Pig. 3. : CENTRE OF SWIVEL _—— "% ‘ DIAMOND
DRESSING A "RADIUSED CREST! WHREL %

9. Pirat, dress the flanks of the wheel central with the dresser
as deacrlbed in para, 8, then gradually swivel the diamond bra-
cket between Btops and traverse the diamond across the wheel
at several intermediate positions, as shown in Fig. 4,

Pig. 4 Porming 'Radius Crest! wheels
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dial until the required width 1s obtained; 1lock the lower

nicrometer dial in position, Any further adjustments [ the
dresser to the wheel should be made at the top feed. ' - .dpess-

ings of the wheel are alsc controlled by this feed, .2d enables

the operator to make the necessary adfustment to th. maghine

:nfeed to correspond with the reduction on diameter of the
wheel,

MAINTENANCE

12, Thoroughly charge all nipples with good quality lubricating
01l daily,

13. If movement develops in the top pivot slide this ecan be elimin.

ated dy adjusting the g1ib atrip screw which 1a located at the
rear.

VTB/2 SINOLE POINT DRESSER (IRTERRAL!

INTRODUCTION

18, The ¥IR/?2 internal single point wheel dresser Plg. 5 1s mounted
to a commen pivot unit secured to the wheelhead top attachment
face, the pivot unit also being utilised in mounting the inter-
nal wheel multi-pibbed erusher unit, A stop arrests the unit
in the operating position, it i1s then locked by the ball end
lever Pig, 5 (2): releasing the lever permits the dresser to
be swung clear of the wheel when not in use,

15. Dresser operation is simllar to that of the Vra external single
point unit deseribed in paragraph 2, Adjustment between the
dresser and the ‘grinding wheel is effected through the barrel
slide, operated by the graduated fesed knob, Pig. 5 {3}, the
dresser body ean be swivelled cn the barrel flange to facili-
tate setting. Adjustable stops on the dreager body determine
the flank argle setting in conjunotion with 4 scale calibrated
to 180 degrees, the swivelling centre section being secured
in the operating position bBY a knurled thumbsecrew,

16,

Pig. 5 VTB/2 single point wheel dresser

A boss at the base of the dresser swivelling centre section

provides the mounting for the diamond arm, dlamond adjustment
relative to the awivelling centre seotion being controlled by
the micrometer graduated Mnoh at the rear of the boss to pro=-
duce the desired wheel radius, A knurled lever projects from
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the top face of the attachment and is secured by a flat spring by adjustment of the lower alcrometer control, Once the desir.
to the diamond arm; operation of this lever effects t'e dia- ed form is obtained the lower control shoulq be locked and any
mond traverse across the flanks of the wheel. further adjustment made on the top feed knobd,

DRESSING !SHARP VEE' WEEELS

17. 8et the two adjustable stops Fig. 5 (4), release the centre seac.
tion lockserew and swivel the dresser to locate one of the pre-
set stops; lock the centre section, Operate the knurled tra- .
verse lever (5) and traverse the diamond scross the wheel copying @ ﬂ:;&nond
flank, feeding the dlamond into the wheel by operating the feed
knob (3)., Wote the feed index figure; and re-set the diamond

to dress the opposite flank by releasing the xnurled securing
screw and pivoting the centpe section until 1

o
t 18 arrested by ,_a's"f?
the opposite stop, Repeat the previous opsration until the “ r
dlamond has again made contact with the wheel. The index fig- .,:"
ure should again be noted and successive cuts not exceeding ‘(" o
-002 in. (.05 mm) taken until 1t 15 possible to traverse the Y
dlamond down the flank without adjusting the feed control. Re - \
pear this operation on the opposite flank; both flanks will ':a,}:‘-';
now be parallel with the dresser. Traverse the diamochd down ] \-‘-c:.'-"‘“
both flanks with feed increments of ,0003 in. {.0076 am) until {y /]
a 'sharp veet is produced, see PFig, 3, / '{j_
IRNG/5 S @
DRESSING 'RADIUS CREST! WHEELS : SN\ S B
p VP o S ey former
18, First dress the flanks of the wheel as deacribed in ’// ] \\ Plate
. paragraph \ &
i7. Onee this condition has been achieved the dlamond arm 1s ‘ N

positioned at points between the two stops and traversed a-

cross the point of the wheel (Pig, 4). Adjustment on the low- @ stylus base plate
er micrometer screw will effect the desired radius. @

DRESSING FOR 'PLAT CORE' THREAD FPORMS

19, Dress the flanks of the wheel as previously described, lock
the dresser centre section at 90° and traverse the diamond a~ Pig. 6

11596 profile copying dresser
cruss the wheel until the required width of flat 1s obtained
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11596 PROP1LE COPYING DRESSER

INTRCDUCTICN

20.

The profile copying dresser Pig, 6 comprises a groc ‘ad base
platé and hand operated copying bloek which houses the stylus
and diamond holder, two tee bolts secure the unit base plate
to the machine table, The former Plate and the copyling block
manipulated on the base plate in such a manner that the atylus
is made to follow the former plate profile thus imparting the
desired form to the grinding wheel,

SETTING

21,

VTP,

Por accurate results 1t 1s essential that the diamond and sty-
lus should be set at exactly the same height in the copying
block, alsc that they should ¢losely approximate each other in
form. The stylus should first bde shaped allowing adequate
clearance at the tip in order that the profile of the former
pPlate will be followed accurately., Adjust the stylus slightly
in advance of the dlamond, set the ccpying block up on & sur-
face grinding machine and grind the top of the stylus to the
same height as the dresaing diamond,

BALLFORM PROPILE DHESSER

INTRODUCTION

22.

23,

The V.T.F. single point profile dresser Pig, 7 is mounted to
the machine on the basic V.T.B. base titting, which also ac-
cepts the V.T7.8./1 vheel crushing attachment and v.T.B,./2
wheel dresser,

Dresser attachment 1s by two studs and securing hexagon nuts
which pass through elongated slots on the V.T.B, attachment
mounting face, The elongated mounting slotes allow the dresser
to be swivelled through 24 degrees, '

24,

SULIP GAUGE
SETTING FACES

Pig. T V.T.F. Ballform profile dresser

The swivelling section of the dresser (12) is mounted in two
precision ball races and pivats about the centre spindle through
& maximum 155 degrees, arresting dowels (U) locating two stop |
platas {6} at the maximum swing. The former plate (1) whiech .
insorporates the required wheel form profile is secured to the -
centre apindle dy a socket head sarew. Former plates are sup-

plied on receipt of detalls of the required form from the cus-
tomep.
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25,

The stylus (2) and diamond holder (3} are secured to the front
acunting plate, which is adjustadble vertically on the rear

slide (11} by releasing the retaining socket head screw. This
adjustment facilitates correct diamond setting in relation to
the angle of helix., Limited diamond adjustment in the form of

a micrometer sorew provides for minor radius correcticns, Both
the rear slide and front mounting plate assemblies are contained
in 'Vee! gection slides, supported by eight precision roller
bearings. A spring mounted betwesn dowels poasitioned in the
dresser swivelling secotion and rear slide, ensures that the sty-
lus is maintained in constant contact with the former plate.

26,

Prior to setting the dresser, the stylus must be ground to im-
part the form of the dressing diamond. Remove the front mount-
ing plate complete with stylus and diamond holder from the dres-
ser, and set the diamond and stylus to ensure that dboth project
on equal haight from the front face of the mounting plate. Set
up the assembly on a surface grinding machine and grind the sty-
lus to produce a form at the tip identical to the form of the
dressing diamond, thus enauring that in operation the path of

the wheel forming diamond wlll be ideniical to that of the styl-
us,

DRES3ER SETTING

27'

}

[ A -

| I——

Pig. 8 setting calculatilons

(1} 8Set the apindle head to the required helix angle,

(2} Set the dresser helix to position the dresser at 90 de-
grees to the spindle head {(Pig, 8,)

(3} Release the tee bolt securing nut Pig. 7 {5) and position
the dresser so that the dilamond is correctly Jocated on
the vertical centre line of the grinding wheel (Position
*A* Fig. B). 8ecure the tee bolt retaining nut,

81ip Gauge Setting

Helix | Standard 8Spindle. High Speed Spindle

Angle in, ) in. -
0° 0.1500 3.8100 0.1500 3.5100
1° ] 0,1u495 3.7970 0, 1492 3.7910
2° 0.1479 3. 7560 0,1470 3, 7340
3° | o,1u82 3, 6890 0.1432 35,6390
yo 0.1416 3.5960 0,1380 3.5050
5% | 0.1368 3. 4750 0,1313 3.3340
&° 0.1310 3,3280 0.1230 3.1250
7° 0.1242 3.1540 0.1133 2.8780
ge 0.1163 2, 9540 0.1021 2,5930
9° - - 0.0894 2.2710
10° - - 0.0752 1.9110
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(4} The position of the dlamond must now be adjusted as fol-

lows to effect a correct position on the horizontel centre
line of the grinding wheel (Position B! Pig. B).

o

for operations such as hob or forn grinding cr other naéhine
operations necessitating a narrow, profiled wheel, The unit
comprises a frame casting incorporating a centre sowunting bar
at each end., A detachabdle driving carrier is fitted to engage

{95) Release the front sounting plate retaining screw, and in
accordance with the helix angle setting select slip gauges
as detailed in the following chart,

{6) Adjust the front mounting plate, positioning the selected
$11p gauges between the two setting faces ('A? Pig. 7).

(7} Secure the front mounting plate retaining screw.

CALCULATING DRESSER SETTING (rig. 8)

28, Por helix angles other than those shown on the above chart, the
811p gauge setting for diamond correction a3y be caloulated
from the foreula X x Sin @.

X equalling 3.465 in. (68,103 ma} with the standard wheel spin-
dle and 4,922 in, (125.198 nn) wvith the high frequency spindle
mnounted,

MAINTENANCE

29. In general use the only maintenance required on the dresser is
to ensurs adequate periodio lubrication of the two ball races
suppoerting the dresser swivelling seetion A ludrication nipple
located under the spring cap {8} Pig, 7 being provided for this
purpose. The recommended lubricant belng Mobll Vactra No. 2
or other suitable equivalent,

27 V¢, PROFPILE COPYING DRESSER

30. The 27 VC profile dresser Fig, ¢ 1s employed in wheel forming

Fig. 9 27VC Profile dresser 3945
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(o]

the peg on the face plate and prevent rotation of the unit in
use. The reguired wheel profile is imparted to a former plate
secured to the dresser slide; the stylus and diasmond carrier '57 IN 23 8MM
being free to follow the former plate profile, the desired form 16

will be imparted to the wheel, The unit cross sl}ide is adjusted
by releasing the securing nut on the base of the unit; the
required setting angle being achieved with slip gauges position-
ed between the sine arm and datum peg.

5 55MM
‘ [
b/“'N 6 3ISMM
|
"'/Bm is-a7 | /™
MM e
: MM
|1
) - Y

Pig. 10 27VC Dresser with top cover removed Pig. 11 Pormer plate dimensions
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PORMER PLATES

31. These are produced from a standard blank of the dimensions
shown in Pig, 11; the area of the blank which may be utiliped
in forming the profile is shown eross hatched, Diamond tra-
verse 13 limited to 1,25 in. {38.5 mm); the maximum stroke
being 0.5 in, (12.5 sm)}, care should be taken in foraing the
profile to ensure that it is parallel to line 'X'; thus redue-
ing diamond action to a minimunm.

OPERATION

32. Having profiled and mounted the former plate the dresser oross-

Blide should be set ag previously stated; the dresser is moun-
ted between the machine centres and carefully levelled to en-
sure that the wheel profile will be correctly imparted, Having
formed one flank of the wheel the unit should be reversed be-
tween the centres to form the opposing flank, PFeed increments
should be approximately 0,001 in, (.025 mm) effeoted by the
side eut control,

NOTE: 1t is important in producing the true form on the whee)
that the tip of the stylus and the profiling djamond
tlosely approxiamats in form,

11590 WORKCENTRE THUING DRESSER

INTRCDUCTION

3%,

3,

The workcentre truer Pig. 12 13 a valusdle item of esquipment
facllitating the restoration of worn or mutilated centres

to thelr original condition; the unit will impart to the grind-

ing wheel the form necessary to accurately restore the 60% in-
cluded angle to the centre.

The unit 1s mounted between the machine centres and supported
in the cperating position by a tee bolt secured to the machine

WORNKE AD
CENTRE

(:) TALSTOCK
CENTRE

@ LEVER FOR Thay asing

HAMOND ACROSS Tig WHEEL

Pg. 12 11590 workcentre trues
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table. A colled tenslon spring is attached to the tee bolt

: 35. Mount a suitable dlamond and holder in the truer slifde, mount
and passes through a slot in the truer body to be secured by a

knurled knob on the top face of the unit, maintaining the truer
in contaet with the support bolt, In addition the spring acts

as a safety feature, allowing the trulng diamond to be relieved
should 1t be lncorrectly presented to the whasl.

the unit between the machine centres and secure the support
bolt, Traverse the table to sultably position the unit adjac=-
ent to the grinding wheel and effecting the necessary wheel

infeed operate the diamond slide lever to impart the 30° angle
to the wheel face,
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V.T.G. Automatic Dresser || D

INTRODUCTION {2}

The type V.T.0, Automatic Single Point Diamond Dresser 1s de-
signed for speedy, accurate forming of sharp vee and trapezoi-
dal thread forma, A system exploying three diamonds is employad
to form the grinding wheel to a maximum depth of f in. (2.7 mm).

PRINCIPLE OF OPRRATIONS

1, A 3ingle-phase, single-speed electric motor, mountasl
in the main dresser body, has & single atart wora
located on its armature shaft., This worm 4rives a (3)
120 teath wormwheel mounted on a shaft which also
carries four cams and two trips.

2. The trips are arranged at 180° to each other and in
relation to the four cams.

(%)
3. The funetion of the four cams 1s;:=

{1) The first cam bears on a springloaded push rod.
This push rod contacts a rocker arm into which s
Fitted a 4iamond, 160% of rotation of tne cam
c3uses the push rod to sweep the dismond radlially
across the flank of the grinding wheel at the
normal flank angle of the thread, Maximum 1epth
of form § in. [12.7 m).

The second cam naves & topping diamond in s horizontal

path across the periphery »f the griniding wheel. Down-

fead t- this Mamond Is imparted by rotating a graduate’ knob
on the front of the dresser{see ligure 2). Rotation

of this knob imparts 1ineal movement to a push rod

by turning a feedserew which is attachad to the end

of the push rod. The other end of this rod has a 45°

angular face which bears on an opposing, similar face

oh & spring-loaded, vartical topping diamond arm to

transit movement %o the dlamond,

' The third cam performs in a similar manner to the

first cam on another diamond which forms the ethar
flank of the grinding wheel. ¥When the diamond is at the
top of its stroke, the third 1s at the bottom ana

vice versa.

The fourth cam has tw» segmental lobes and each lobe
imparts a 20° rise ani 10° fall to a rocker arm. The
20° od rise occurs whilst the diamonds are stationary
during vhich time the rocker arm is ralsed. A pawl
attached to the rocker arm engages sither ons or two
teeth of a ratchet wheel attached to a feedscrew, This
feedsorev controls vertiocal movemant of the main Areaser
body which sltdes in 2ovetail ways on the golumn,

The electrical equipment 1s installed within the coluwm,
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V.T.6. AUTOMATIC DRE3SER

]

Plg.1

V.T.0. AUTOMATIC DRESSER

VERTICAL PEED HANDWHEEL

y.

This handwheel, on the tront of the dresser body, controls the
vertical movements of the dresser body, A graduated ciroular
scale fitted on the top of the dreaser indicates the incressnts
of feed. (0.000Sin or 0.01 mn per division aceording to whethaer
English or Metric scales are fitted),

AUTOMATIC DOWNPEED INCREMENT SETTING

5.

Incremental downfeed s set on the secale irmediately to the left
of the vertical feed handwvheel srale and enzbles the selection
of the amount of downfeed per pass of the dlamonds,

TOPPING DIAMOND FEEL CONTROL

6.

This knob iy between the flank angle contro) arns (see figure 2).

It controls the vertical feed to the topping diamond, Clockwine
rotation of the knobd increases the downfeed and counter clookwise
rotation decreases it. The graduations on the dial indicate 0,0011n.
or 0.02 wm division,

SETTING OF FLANK ANGLE CONTROL ARM3

7.

8.

The position of the flank angle control arms must be set accura
tsly to obtain a sorrect form on the 8rinding whesl,

Setting is as follows: -

(1) Slacken the nuts holding the arms {gee figure 2), The
arms will now awivel,

IMPORTANT: The nuts should not be remaved because the
ieft=hand nut has a right <hand thread, and the
right-hand nut has a left-hand thread,




V.T.Q, AUTOMATIC DRESSER

o |

Pig.2 Flank Angle Control Arms

{2} Pit s)1p gauges (gauge blocks} betveen the arms and the
stop pegs, The formula for calculating the correct 8lip
gauges:

2.5 x Sine (30° . } Thread Angle) + 0.125in.

(3) With the slip gauges in position, re-tighten the nuts.

(k) Remove the slip gauges.

SETTING TEE PLA¥K DIAMOND.

9, Clean the face on the diamond arm from which the diamond pro-
trudes. Place the setting gauge against a face of the dlamond
arm, Slacken the socket grub screw holding the flank angle
diamond. $1ide the dlamond until it eontacts the stepped faca
of the gauge, Tighten the socket grub serew (see figure 3), Re-
pe&t the process on both diamonds,

NOTES ON THE SETTING GAUQE

10. This gauge has a set of
have been salculated to
owing thread forms,

0.2801n.
0,.1901n.

0.150%n,

0.110in,

{7- llm] stﬂp
{4.60mm} step

{3.72mm} step

(2.79mm) step

steps ground on its snda. These steps
set the diamond for dressing the foll-

1a used for all 60° 3,¥, *hreads
1s used for(s)} 29° - 4-16 T.P.1,
{b} 30° - 0- B mm pitch
1s used for{a) 2%° - 2§.6 T,P,I.
(b} 30° - 8-11 mn piteh
is used for{a) 29o -2 7,01,
{v) 30° - 11.14 mm piten
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m , V.T.0. AUTOMATIC DRESSER B

ELECTRICAL CONTROLS

11, The dresser ts electrically connected to the machine by 2 mul-
tiple pin plug and socket at the rear of the wheelhead,

12. A small electrical panel is fitted to the front of the unit.

{1} The top button has two functions: «

{a) The outer sleeve can be rotated for cycle selection,

The rotating slesve has two positions - CONTINDOUS
and SIMILE,

To select CONTINDODS, rotate the sleeve ¢lockwise,
To seleot SINGIR, rotate the sleeve counterclockwise.

(b) The actual button itself is depressed to start the
cycle.

{2) The lower button must only ba depresssd to stop the

dresser in an emergency, because it will stop the dresser
in mid-cycle.

A limit switch 1s fitted to the vertical slide to pravent
excessive downfeed,

SETTING AND OPERATING INSTRUCTIONS

MOUNTING THE DRRS3XR

13. Remove the four nuts and washers from the stuis on the top of
the grinding spindle.

14, Clean the joint faze of the grinding wheal ani the base face of
the wnit. Enzure that na burrs are present on either face, 1fr

Fig.> Setting the Flank Angle Diamonds burrs exist, remove them by stoning lightly,
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V.T.0, AUTOMATIC DRES

LUTRIY

15. Locate the studs on the %op of the spindle in the holes 21, 38et the downfeed increment lever.

=]

in the base of the dresser. Replace and tighten the
nuts and washers, 22, Manually feed the dresser body downwards until one of the

_ flanking diamonds almost oontacts the whael,
16, Connect the electrical supply.

23, Select the cycle required.
17. Adjust the thread angle eontrol arms,

24, Prass the "CYCIR START" button.
18, "Turn the vertical feed handwheel and raise the =ain

dresser body to render the diamond accessible. 25, 1If 'CONTINDOUS' has been selected, rotate the eycle
selsctor switch to 'SINGIE' to stop the dressing
19. Set the flank angle diamonds. cycle, ‘

20. Set the topping dlamond.

i
i
|
|




11246 Generating Dresser || E

11246

GENBRATING DRESSER

se— SR ORISR DRESOSHR
INTRODUCTION

1.

The reciprocating 'straight line! outting sction of the dresser
diamond moving through a helical path is used to Tprofile! gring.
ing wheels for production of the following types of ruled helt-
colde: -

(a} Acme and Buttress threads.

{b)
(e)

(a)

+

Worm threads with a straight line flank in the axial plane,
Involute helieoi1d worma.

Worm threads with g straight line flank in section normal to
the helix,

The dresser can alsoc be used to profile wheels for grinding worm
form crushing rollers,

After dressing a grinding wheel, a profile template can be ground
to facilitate accurate production of the required form of a thread- .




=1

(1) Driving Carrier

{2) Topping Diamond

{3) Centre Bars {in‘frontt location holes)
{4) Dressing Diamond and Holder

(5) Transverse Siide Head

(6)'Pront’ Location Holes for Diamond Holder
(7)'Back’ Location Holes for Diamond Holder
'(8) Patus Peg in right hand locatlion holes.
{9) Driving Studs (in fback! ecentre locatlon

holes)

{10) Angle-setting S1ip Gauges

(11) Sine Par
{12) off-set {height) s1ip Gauge
(13) 811de Actuating Lever

(14) Swivel Bloek

{15) Prane Casting

Fig.

1

11246 Qenerating Dresger
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4,

zilling cutter., (Note:
ter are the same size,)

It is imperative that the wheel and cut-

Certaln helicoids such sa square threads are geometrically impos-
sible to produce using a dige type milling cutter or grinding
wheel and the relative profile eannst be formed using a generating
dresser,

GENERAL DESCRIPTION (Refer to Fig. 1)

5.

The body of the dresser 18 & frame casting with a laterally adjust.
able 'recessed-centre! mounting bar at each end; the monting hars
may be fitted In either of two sets of parallel holes, depanding
on the 'form' requirements,

The longer of the two centre bars san ba fitted with a diamond for
topping (trulng) the periphery of the grinding wheel,

The driving carrier 1s mounted on one of the centre bars, snd
c¢lamped on the ecoentric spigot of the driving stud fitted in the
adjacent centre dar loecating hole.

The swivel block pivots on a pillar in the centre of the frame
casting. On elther side of the pillar, at an exact centre dis.
tance of 2,5 inches {63.5 ma), two tapered bushed holes locate the
datum peg. S1ip gauges {calculated value IC!) inserted between a
sine ara on the swivel block and the datum peg, enable precise set.
ting of the diamond slide traverse angle of operation. Por certain
threads, slip gauges (calculated value "Wt} are fitted beneath ths
swivel block to give the precise off-set (height) of the diamond
colncidental with the stralght line generator of the form to be
produced,

The slide locates in an adjustable sleeved groove in the swivel
block and works on the rack and pinion principle, fThe pinion spin-

4le has protruding square ends to facilitate fitment of the rctuat-
ing lever.

10. The slide head has two parallel horizontal bores for location of
the diamond holder when profiling grinding wheels for genersl
threaded work and two vertical parallel bores for location of the
diamond holder when dressing bevalled grinding wheels used for hob
and milling cutter sharpening, ’

11, & 'roughing' diamond and holder, for initial dressing of the grind-

wheel, and a finishing diamond and holder are supplied with each
dresser unit,

CALCULATIONS

12. The formulae to determine the value 'Cf of the &ngle-ibtting slip
gauges, value "W of the off.set 811y gauges and value 'N! equal
to the width of the wheel (riniahqd size) for the different types
of thread are as follows; -

13. Aeme or Worm Threads with Straight Planks in the Axisl Section

For these types of threads there is no 'off-set! of the swivel
block,

© = Axial flank angle {= 4§ included angle of the thread in the
axial section}

C = 24 inches (63.5 mm) x Sin o
A guide to wheel width can be obtained from the rollouing'rormulne:
Where 2 = yidth of space at #pt
F = Pitch cirele diamater

n = Minor diameter

W

Width of whesl at tip
a(P-m) Tan ¢ Cos. lead angle
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With this type of thread make the wheel width sligntly less than Calculate slip gauge values 'V' and '¢! from the following:
the value 'W! and finally 'side<cut! the thread to the requiped
finished size, Tan § = Tan B). Coses A
NOTE; The value 'W! is the theoretical width of a space in a V=P x Cos. H (= Base circle radius)
corresponding rack and is greater than the actual width 2
of wheel required at minor diameter Imt, -
Tan @ = Lead ,
2%y i

C = 2} inches (63.5 mm) x Sin ¢

For threads with a small lead angle the following formula is
recommended: -

Cos ¢ = Cos A. Cos B;.

—_— Yo Legd
_~1 277 Tan ¢

The following formula glves the theoretical width at a certain
point on the generated fora of & wheel which will finish grind

P both flanks of the involute heliecoid simultanecusly, If it i

desired to finish to sige by fside-gcutting! on one flank, the

m W, wheel width must be reduced accordingly,
' - Where A = Lead angle at 'P! diameter, Tan Awl
a 4
Jection of grinding wheel in Flane Containing Axis of Wheel, B) = Normal pressure angle at 'ps
iv, Involute Helic&id ibrms ‘ 'Pt = Piteh eircle digmeter at which the normal presaurs
angle = 31'
Where A = _ead angle at P .
Bl = Normal pressure angle at p} L = Lead
@ = Angle of the straight line generator
H = Intermediate Angle . g m = Required winor dlameter of the work,
P = Pitch eircle dlameter )
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Note: Pitch diameter 'P! 1s that which can be caloulated from
the 'number of teeth (or starts)?, the 'lead angle AT,
the 'module!, 'diametral piteh! op 'eirculap pitch?,

Case )
N
W,
Section of Orinding Wheel in Plane con-
taining Axis of Wheel.
Case 1

When axial space 't! at 1P! diameter s given and the grinding
wheel, both when dressing and grinding, is inclined at angle 1A!
to the work axis; then dimensions '1' and ’1' are derived from
the following formulae: «

"1 = t,Cos A. 005231.
¥7° 3 (P -m - t,Cos A, Cos By. Sin 81.}

Note: - The included angle between the lines drawn tangent to the
wheel fcrm at the points so found = 251.

Case 2
W
Section of Grinding Wheel {4 Plane
Contalrinrg Axls of Whael.
Case 2

When axial space 'S' is given at a diameter D' {not the piteh
circle diameter); the Erinding wheel both when dressing and
grinding ia inclined at an angle 4; = lead angle at DY

{Tan A; = L} the dimensions Wy and ¥p are derived from the fol-
{ o) '

lowing formulae:

Where Cos # = (Cos A. Cos Bll= Normal pressure angle at dia-
( Cos ay )} meter 'D!

Then W, = 3, Cos A. Cos?ﬂ.

Y2 3 (D-m -8, xCos A,. Cos £, 8in g),

NOTE: fThe included angle between lines drawn tangent to the
wheelform at the points so found = 2 A
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and 'C' from the following:
Where P = Pitch oircle diameter
A = Lead angle of thread at 1pt

B, = Normal pressure angle {= § includeda angles of the
theoretical tool at Ipt)

D = Intermsdiary angle,
B = Minor Apex radius = P - (} width of Vthe theoretical
tool (along a 1ine tingunt to 'P}} x Cot B;).
9 = Angle of the straight line generator,
Tan D : Tan Bz. 81n a,
V=E, x 8in D,
Tan ¢ = Cot A S8in D,
€ = 2§ inohes (63.% mu) x Sin §.

¥or threads with a small lead engle the following formulae is re-
commended:

Sin @ = Cos A S1n Bz.

VeExTnA, Tan 9,

The width wu of the grinding wheel 1s ecalculated from the
following:

Where 3 = Width of theoretical tool &long a line tangent to
tpt B :

R = Ninor diaseter to be ground
P = Piteh oirele diameter

A = Lesd angle at tp!?

If the wheel is inclined at the lend angle [A)
2
Then ¥y = a, Cos B
Yy = E~4m-}acoss, sins,
8

Fote. 1: The above formulae ia only spplicable to the tape
of thread as would be produced by a male lathe tool
Bet normal to the helix., Dimension "k' 1s the
theoretical width at a certaln point 'y" on the
generated form of wheel whigh will finish grind
both flanks of the thresa form required,

Note 2: It 1z advisable with this type of thread, to =make
the width of the whael 8lightly less than the valus
’V," and £inally grind thes thread space to required
finished size by s1de-outting!,

For forms as would de produced vith an enveloping teol (or
chaser} set normal to the helix (Pig. 28), ealoulate the
8l1ip gauge values 'V! and 10! by substituting 'P! fop iR?
in formulse 15 (a} abova,

Vhere F = Major apex radius = £+ (4 width of theoretical .
2
tool (along a line tangent to 1P!') x Cot BZJ.

For forms as would be produced with half-tcols set normal
to the helix, mid-points 'pt in the same axial plane (Pig,
2C), caleculate 8lip gauge values 'Y! gnd tct substituting
‘Bl for 'B' in formulse 15 (a) above,

2 -
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-——.J Whee! nclined

Ws at K°
Section of Grinding Wheel in Plane
Containing Axis of Wheel,
Case 3

When axial space '8! 4a given at diameter D (as in case 2} but
the grinding wheel is not inclined at A, but at some other angle
'K' during grinding and dressing, then dimensions H; and yj are
derived from the following formulae:

Vhere Z = L
' T Tan X

Cos ﬁl = (Cos A. Cos B} )
{ Cos X )

g=2.x3in K. (WS - Invr. D_ 4 Invr, 2 )
(L 2v 2v )

Then ¥y = g, Cos’ #,,

=

yY3=4(2-m.g, 1003£1. Sin £..)

Note 1: Invr. D = (Tanh - h radians) whare
2v

Sec. h = D_
44

Invr. 2_ 1s found similarly
av

Kote 2: JIf X @ A, then E™ P, and ”1 - Bl
Rote 3: The inclined angle between lines drawn tangent to
the wheelform at the points so found = 2 ﬁ;.

The section dlagrams show the tip of the grinding wheel with an
exaggerated concave form; this is the theorstical profile re-
quired to produce a eylindrical minor diameter but norsaliy the
actual amount of concavity is negligible,

In certaln extreme cases, vhen the tip width of the wheel 13
large, the lead angle to which the whesl 3 set is large, and the
ainor diameter of the work is small, 1t 13 possible that the oon-
cavity might have to be considered when setting the wheel to
grind the core radius {refer to setting and operating instruct-
tons ).

15, W¥orm Threads with Straight Flanks in section Normal to the Helix,
1L} LU Ll 2 Y

'Pigure 29 illustrates the different methods of producing these
types of worm threads using three theoretical types of lathe tools
set normal to the helix, The same prineiples are utilised in the
formulae for pProdueing the appropriate grinding wheel profiles,

as follows:

(a} Por forms as would be produced with a male tool set normal
to the helix (Pig, 2A), caleulate the alip gauge values V!
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ino tte fcllowing three ‘nstancer the stralght-flank section 1s inclined t
»re trhread, The intersectlion of these two sections forms an
s

Pig, 24

Lathe worms produced by male tool set
nhormal to the helix,

© the ax1al seectlon at an angle enual to the lead angle of
itmaginary datum line *R?
rect of the point at whieh the radial line intersects the thread flank,

« Trne three ty.es ¢f nor.al section differ in

Fig, 2A

In the case of a thread as would be produced
by a male tool inclined at the lead angle, the
radial line coincides with the centre line of
the thread space and intersects the sharp vee
which would be formed ct the minor dlameter if
the thread flanks were not truncated.

’@i




:
=

Fig, 2B

In the case of a thresd as would be produced by an
enveloping tool or thaser inclined at the lead angle,
the radial line coincides with the centre line of the
thread tooth and intersects the sharp edge which
would be formed at the major diameter if the thread
flanks were not truncated,

Fig. 2B Lathe worms produced by enveloping tool set
: normal to the helix,
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In the case of a thread as would bas produced by a
patr of halftcols inclined at the lead angle; in
this instance thers are twc radial iines, one for
each flank and both in the same axial plane. The
points 'P! on the tools coincide with the common
intersection of the pitek cylinder -radisl line-
thread flank -« axial plane and normal plane for
the respective thread flanks,

Pig. 2C Lathe worms produced by halftools
sét normal to the helix,
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16,

Y4

—

Jaction of Grinding Wheel in plane contalning axis
of wheel.

Note 3: 1In cases (b) and (c} above; the theoretical width
of the appropriate wheel forms, to finish-grind
both flanks of the thread sinultaneocusly, cannot
easily be formulated, However, practical experi-
ence will show that the width at the tip of the
wheel has to be considerably less than the required
width of the space at the minor diameter of the
thread, Actual tria)l will establiah permissable
widthe of the wheel tip for the different types of
thread forms and these dimensions should be noted
on the 'Record Sheets', provided at the end of this
section, for future reference, It is recommended
that the wheel width be mxade less than the perniss-
able maximum and the thread space 1a ultimately
ground to required finished size by 'side-cutting!,

¥heels for Grinding Worm Forw Crushing Rollers

Calculations for setting the dresser for this type of .work are the
same as £~ the corresponding form of thread to be Produced (i,e,
one of ths formulae in paragraphs 13, 1% and 15),

NOTE: When dressing wheels for this purposs, the wheel 12 set to

the appropriste thread lead angle and the chinge gears are
those to give the axial lesd of the thread,

DRESSER CAPACITY

17.

18,

19-

'3tandard! 13p10,

There ars four models of this type of generating dresser (1.,
1SF2' and 'P234L') and each has a different cap-
20lty to cater for the particular requiremsnts of the thread to be
produced. Each model of the dresser has two alternative sots of
holes for location of the oentre bars and the diamond holder. The
holes nearer to the swivel block Pillar are designated ths 'bask
holest; those further from the pillar the !front holes' (ref,
Fig., 1),

The graph for each model of the dressor (at the end of this sect-

ion) has four sets of curves TAY, BV, 10V gng ipe representing

the possible gone of movement of the diamond at various values of

©. The exaot 1imits of the zones (curves X and Y) oan be caloula-
ted from the formulas shown op the graphs,

NOTE: If O exceeds 5%, check by actual trial whether the setting
is practiocable, '

The zone of -ovcnenﬁ'or the diamond required by the work 1is cal-
culated from the following formulae:

I =
T T i

Yo (2 -W

(X= } % vhen V= 0,)

(Y=} nwhenvao,)
¥here in"— M jor diameter and 'm!' = minor diameter

NOTE: 1If 'm! 1s less than 2V then fY! is taken as 0,
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20,

21,

The caleulated xone of movement of the diamond required by the
work must fall within one of the sones shown on the grapha, with
due allowance for over-travel, to ensure that the diamond will
clesr the wheel flank during dressing operations. 1If the requir-
ed zone carmot be scoommodated within ona af the four zones on
the appropriate graph, then the work 1s outaide the capacity of
that partioular model of the dresser,

The combination of positions for the lgentre bars! and 'diamond

holder! eorresponding to the zones as shown on the graphs are
a2 follows:

20KE | CENTRE BARS | DIANOND HOLDER
A PRONY BACK
B rRONT PRONT
¢ BACK BACK
D BACK PRONT

SETTING AND OPRRATING INSTRUCTIONS (OENERAL THREADED WORK }

Prepare the machine as follows;

22. SIMPORTAMT NOTR!

23,

24,

25,

Check that the 'Power to the Vorkhead Motor! 1 switched 'OFp!
during all dressing operations.,

Balance and mount the Erinding whesl and set the wheelhead to the
required helix angle.

Place the work or work-mandrel between the machine centres; set
the taillstoek position and check for parsllelism of the workpisce
to the tadle. Remove the work from the centres,

Select the appropriate pitoh change gears: set the"highjlou
range'! selector lever on the gearbox to neutral; £1¢ the manual
pitching handle on the finally driven piteh change gear shart,

Fig. 3 3Setting the wheel to grind the core radius.

(1) Long Centre Bar ) {2) 511, Gauge
(3) Peeler Qauge Protaction {4) O0rinding Wheal

S1ip gauges required = 'Radius So be ground! - fthick-
ness of feeler gauge' - 'Radius of cantre bart,

26, Fit the recessed centre bars and the driving studs in the approp-

rlate location holes in the generating dresser frame (refer to
zone calculations), -
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27.

28,

Mount the dreaser between the machine centres so that the unit is
held with the lightest possible axial pressure without endplay.
Adjust the driving carrier clamping screw to lightly hold the
driving peg in the faceplate,

Pit the 'topping diamond'! in the iong centre dar, start the grind-
ing wheel rotating, and trus the periphery of the wheal, check
that the width of the wheel is greater than the required finished
size, Remove the 'topping diamond?,

29. Set the wheel to grind the required core radius of the work as

follows: =

(s} When the required radius 18 greater than the centre bar rad-
ius, insert slip gauges with feeler gauge protection between
the centrs bar and the wheel periphery as shown in Pig. 3.

(b) W¥hen the core radius is less than the ¢entre bar radius; us-
ing fesler gauge protection, move the wheel on to contact the
cantre bar and note the datum reading on the infeed handwhesl
scale. Retract the wheel and travarse the worktable so that
the vheel will olear the ocentre bar. Infeed the vheel an
appropriate amount past the datum reading on the handwheal
scale,

1.e, Amount of wheel infeed past datum = 1} gentre bar rad-
fus’ plus 'feeler gauge thickmesa' minus 1} actual core
diameter to be ground.'

(¢) In certain extrems oases, when the tip width of the grinding
wheel is large, the lead angle to which the wheel 1s set 1s
large, and the minor diameter of the work is small, ‘topping!
of the wheel as desaribed in paragraph 28 wtll produce apprec-
1able acnoavity of the peripheral surface, In these cases A
roller should be used in piace of the ‘feeler gauge', as des-
eribed in setting proeedures (a) and () above, The roller
should be of sufficiently small a dlameter to contact the
+ in-ms watné af the wheel concavity,

Pig. 4 Setting the Diamond

{1) Dizmond and Holder (2) Setting Gauge

Setting tha dlamond

gtand the dresser on a surfacs plate, nip the diamond alignment
tsetting gauge! (Fig. 4) between the swivel block and the frame
of the dresser then tighten the padbolt screw to lock the awive
el block in position, PFit the 'roughing! diamond in the appro-
priate horisontal hole in the slide head (refer to sone calsule
ations), With the ald of a magnifying glass align the cutting
point of the diamond with the tip of the setting gauge then
tighten the screws in the slide head to sscure the dlamond
holder, HRe-cheek the alignment of the dlamond cutting point;
loosen the swivel block padbolt serew and remove the setting
gauge,

Positioning of the Datum Peg
{a) Threads with straight flanks in the axial section:

Por these types of threads the swivel block is set at the cen-
tre line height and therefore alternate flaniks of the wheel can
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be dressed simply by changing the position of the datum peg to
the left hand or right hand lceation hole,

{b) Involute Helicolds:

(1) Por a right hand helix thread, with the swivel block
above centre line; the datua pPeg 18 located in the left
hand hole for dressing the lefs hand flank of the wheel,

{2) Por a left hana helix thread, with the swivel bloek
above centpe line; the datus Peg 1s located in the right
hand hole for dressing the right hand flank of the wheel
(as shown in Fig. 1),

{c) Thread with straight flanks in section normal to ths helix,

{1) For a right hand helix thread, with the swive]l blook
adove centre 1ine; the datun Peg 18 located in the right
hand hole for dressing the right flank of the wheel,

(2] »or a lert hand helix thread, with the swivel block above
centre line; the datuny Feg 18 located in the left hang
hole for dresaing the left hand flank of the wheel,

With reference to (b) and (o) above, in each case the
other flank of the wheel can be dressed by reversing the
the dresser tend fror end! in the machine centres so that
the swivel bloek 1s below the centre 1ine height, The
'angle setting! and toff.sat! 31ip gauges are not disturba
ed during this operation but it 4s necesasary to f£it the
driving carrler on the other centre bar aise the slide act.
uating lever on the other aquared end of the pinien shatt,

32. Setting the swivel blook:
(2) Por acme or wornm threads with straignht flanks in the axia)

section there 18 no ‘offwset! of the 8wlvel block i,e. the
swivel block 1s positioned on the centre pillar with its low-

33.

er face in oontaqgt with the machined boss on the frame casta

ing. For al} other types of threads, inmsart 8lip gauges 4o
the value of 1yt beneath the swivel blogk,

(b) Insert tangle setting! g11p ERuges to the value of 10t oo Z
tween the datuy Peg and the sineg arm; tighten the Pad=beolt
screw to look the swivel block in position,

Mount the dresser between the maochine centres (refear to para, 27)
80 that the diamond is adjacent to but claar of the 4ppropriate
flank of the wheel,
faceplate so that the line of diamond travel 1s initially olesr of
the wheel periphery and subsegquent indexing of the faceplate, in
the same direotion of rotation as whan grinding, will pass the dia.

Nond through an ape extending over the full width of the whesl
fllnk.

l.0, Pop 5 right hand thread the dresser 13 inclined with the dis=
wond dewrmards (as shown in pig, 5) and the facepliate 15 in.
dexed in an anti-elookwige direction, Por s left hand thread,
inelination of the dresser gnd rotation of the faceplste would
be in the opposite Airection,

Note: Record the initial inolinea starting position of the
diamond as shown on the faceplats index scale,

3%.  Cheok that the power to the WoTkhead motor 1s ewitched toppt,

35.

36.

Start the wheel rotating then move the worktable using the 'sidew
cut! sontrol, untiyl the diamond Just skims the flank of the whae},

Reciprocate the alide by cperation of the pinion lever, ansuring
that the diamond clears the wheel flank on aash withdrawal stroke,
Manually index the faceplate approximately 3° aftar sach withdraw-
al stroke until the diamond has passed through an are axtending
over the full width or the wheel fiagnk,

Note: The Taceplate must be indexed in the sams direction of rot-
ation as when grinding,
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38. Reverse the dressar in the machine centres, fit the driving car-
rier on the other centre bar and driving stud, also £it the acta
uating lever on the other end of the pinion shaft. Dress the
other flank of the wheel as per paragraphs 33 to 37 inelusive,

NOTE: 1In the case of acme or threads with strajght flanks in the
axial seation, the datum peg oan be positioned in the other
" lubricstion hole as per paragraph 31A, This avoids disture
bing the dresser in the centres,

29, Remove the dresser from the maohine and replace the Troughingt dia.
mond with the 'finishing' diamond in the ssme manner as described
in paragraph 31, re-fit the 8lip gauges and secure the swivel
blook.

40. Mount the dressarp between the machine centres as per paragraphs
27 and 33, Dress the wheel as desoribed in paragraphs 34 to 38
inclusive, On final dressing of the second flank, the wheel perie
pheral width should be reduced to the required finished sixze,

41, Retract the wheel and switeh off power., Remove the dresser from
the machine centres and mount the workpiece ready for grinding
cperations,

Plz. 5 Sectioral view through tailstock éentre.
showing dresser inclined NOTE: During all dressing operations the wheel infeed must de set

to the required core radius of the work also the whesl in-

feed aust return to this setting before commencement of fin-
a) grinding operstion in order to obtain the correct thread
profile,

37. Return the dresser to its initial inclined sterting position and
advance the diamond 0.0005 inches to 0.002 inches (0,013 mm to
0.05 mn) towards the flank of the wheel using the 'side-cutt con-
trol, Dress the flank of thes wheel as per paragraph 36, Repeat
this procedure until the required foram has been cut across the full
width of the wheel flank, Check that the peripheral width of the
wheel 13 above the required minimum,
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Fig, 1 16 aMC Crusher Unit

16 oMC_MULTI-RIBBED WHEEL CRUSHER

INTRODUCTION

1,

2.

The 16 QMC crusher unit 1s located on the machine attachment
mounting by a square key and secured by four retaining boits,
The unit is manually operated; the crushing rolier being fed
into the wheel by the gradusted handwheel mounted at the top

of the unit,

The erushing reller 1s mounted to an arbor loeated in roller
bearings, the arbor being mounted to the unit by two half
clamps and securing nuts; located by removing the detachable
front cover plate. A wire brush is mounted above the erushing
roller, this must be adjusted by means of the two knurled re-~
taining nuts to maintain the brush in contact with the orushing
roller. Crushing rollsrs are readily interchangeable and are
available in Whitworth, BA, AN, UN or S1 thread forms,

A vertical soale, (visible through the window at the front of
the unit}, facilitates rapid positioning of the crushing rol-
ler, esoh division on the scale indicates a 1/16 in. {1.59 mm)

feed increment,

MOUNTING THE UNIT

&,

(a) If the grinding wheel is mounted, the erushing roller
should be wound clear to its fullest extent to prevent it
fouling the wheel when the unit 1s mounted,

{b} Mount the unit to the attachment face, ensuring that the
square key at the base of the wunit 1is correctly located,
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{c} Couple the flexidle coolant supply hose to the rear of
the unit and to the tee conneetlon adjacent to the aool-
"ant control stopeock,

MOUNTING THE CRUSHING ROLLER

S (a} Remove tha detachable front eover from the unit together
With the wire cleaning brush,

{b) Locate the erushing roller and its mount ing arbor, ensure
that both are thoroughly ¢lean and lightly lubricate both
the arbor and roller bore,

Correct Incorrect

Pig. 2 VWheel Porm.
{¢) Mount the roller to the arbor and secure the assenbly

using the 'C' spanners provided,
CRUSHING THE WHEEL
{4) Locate the arbdor assembly in the unit and secura the re-

taining olaups. Clean and replace the vire brush, 7. (a) Rotate the grinding wheel slowly by hand, fesding the

erushing reller down towards the wheel until 1t 1s felt
to 'hite'. Note the reading on the visual feed indies-
tor.

(e} If the wheel form has been previously roughed out, the
roller must be adjusted to locate the ridbs in the pre-
roughed grooves on the wheel,

{b} Loosen the handwheel scale lockscrew, set the scale at

{f) When c¢rushing a plain wheal the erushing roller should be tero and re-lock the screw.

‘adjustad to produce a complete thread on each edge of the

wheel, In ocertain instances this may not be possibla, in (¢} Wind off' the roller.
such cases partial threads on the edge of the wheel can
be eliminated by dressing the flanks prior to erushing {2} Select 'Continuous' coolant, Close the main soolant stop

(ses Fig, 2). It 1s important that half threads sare re-

¢ock and open the auxilliary supply to the crusher unit,
moved from the wheel or serious breakage will occur,

(e) Select 'Hand Crushing! on the 'WEEELHERAD!' stlector

TRUING THE WHERL switoh, Press the "Master Start! on the control station,

R Prior to erushing, the periphery of the wheel must be dressed ()

. Advance the crushing roller to the previous visual indie.
with a keen dlamond mounted in the wheel truer, Crushing im-

ator feed reading and commence a steady continuous feed;
parts the vheel form only and will not true the wheel. sufficient to maintain the roller continually biting in-
- to the surface of the wheel,
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(g} Continue to 'erush! unti) the required infeed figure 1s atte \f) (3:)"‘"“‘"“‘ FOR MANUAL CRUSHING
ained on the handwheel scale and immediately withiraw the ﬂiﬁﬁ;on
cerushing roller from the wheel, gg)gﬂun LOCKING SCREW
DO_NOT allow the crushing roller to idle in contact < / R ——— é_‘% @!
with the wheel without positive feed being applied, _— = ToP
= = COVER
{h) 'Wind off' the feed handwheel by a definite humber of gradugt. ] TE :.-"::«:_-
ion on the lower soale, l - . - e
— R —
16 OM9 AUTOMATIC MUL?TI-RIBBED WHEEL CRUSHER 2 i ? i _ =
_I_——mmm-———--—-.__— r———— :
1 =2 | g TE
GENERAL 5 NUTS = =
e —R =
8. The 16 GMB wnit is mounted to the wheelhead attachment face and 2 » Q-_? ' EL" BRUSH _ t=
apart from depth of feed settings is Tully automatic in operation, ~ ==
The unit may be employed for manual, continucus automatie or sin- © =
gle cycle automatic operations as selected by the lever on the :;E
left hand side of the unit, =
Manual Crushing E Z
The crushing roller is fed into and withdrawn from the wheel util- = z
ising the manual feed handwheel, Pig, 3 (4), = =
] L%
Continuous Automatic Crushing ' = =
The crushing roller is fed progressively into the wheel by pre- ' ===
N : \ e ——————

determined increments of .001 to .004 in, {.025 to «125 mm) until
the smaster atop button is pressed,

single Cycle Automatic Crushing .
The crushing roller is fed automatically into the wheel by pre-
determined incresents of .00l to ,004 in, and stops when this
depth is attained.

9. The erushing roller is mounted in needle roller bearings on an
arbor, the aseembly being retained in the base of the erusher Fig. 3 16 OMB Crusher Unit
unit by two half clamps. Vertical movement of the crusher unit
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10,

11,

slide 15 effocted by a feedscrew and nut attached to the slide.

A handwheel splined to the top of the feed screw facilitates »an-
ual feed. A ratohet, also splined to the feed sorew is eNCONDPAS =
sed by a shroud having two apertures, the front aperture housing
two soales, The upper scals which 1is integral with the ratchet
is graduated with divisions which indicats infeed inorements of
001 in, The lower soale divisions are marked | - 4, the nuaber
indicated by the small red arrow on the shroud being the total
infeed in thousandths of an inch per automatio eyocle, To set
this infeed, release the knurled locksorew {5} and move the
shroud until the required infeed 12 indicated, re-lock the screw,

The vertical scale visible through the window at the front of the
unit provides an approximate indication of total infeed. Each
division on this soale indicating 1/16 in, (1.59 mm).

Removing the handwheel and top cover will reveal the cycle cam
which 1s rotated by the 0.1 E.P. unit motor. Also visible 13 a
pawl mounted to the cam follower; when the shroud arrow indie-
ates gero the pawl locates the periphery of the shroud, Rotat-
lon of the shroud 1,e, setting the feed inorement, allows the
pawl to engage the ratchet and the number indicsted by the arrow
equals the numbar of teeth visible in the front of the ratchet,
Movement of the cam follower by the cam causes the pawl to ad-
vance the distance encompassed by this number of teeth, thereby
rotating the feedscrew the required amount to achieve the sel-
ected infeed oyole, Crushing deeper than the maximum permitted
is obviated by an fultimate! awiten whioh cuts out the unit
motor,
IMPORTANT: Re-crushing results in wheel diameter decrement ;
the wheelhead must therefore be advanced after re-
erushing by the total sun of orushing increments
per cycle, the first workpiece subsequent to re-
erushing should be chegked for possible error in
form depth caused by the 'breakdown! of the wheel
form structure, ~

CRUSHER MOUNTING

12, If the &rinding wheel i3 mounted, set the shroud so that the
small red arrow indicates zerv on the scale, tighten the look-
screw {5) and 'wind off! the feed to prevent the crushing rol-
ler making contact with the wheel when mounting the unisg,

13, Remove the fesd handwhesl and crusher unit top cover, Extract
the two screws in the top face of the unit and substitute two
§ in, ¥hitworth eyeboits, Attach 1ifting tackle and hoist the
unit into position on wheelhead mounting studs, Ensure that
the unit 1s correctly positioned on the square locating key,
Secure the unit retaining nuts,

i4%. Remove the dumsy plug from the elsctrical oabinet and insert the
crusher unit plug, Couple the flexible coolant hose to the rear
of the unit and to the 'tee! connection adjacent to the -ﬁ:ftup--
Ply stop aook, Replace the top sover Plate and handwhesl,

MOUNTING THE CRUSHING ROLLER

15. Remove the erusher wnit front sover Plate; relesss the two mur-
led nuts and remove the wire cleaning brush, Select the required
erushing roller and mounting arbor, ensure that both are thorbugh-
1y clean and spply light lubrication to both the arbor and bore of
the roller. Assemble the erushing roller and arbor wsing the Ict
Epinners provided and mount the assembly in the ocrusher unit, re-

Place the two halr retaining olamps and wire oleaning brush, fe-
Place the front cover Plate,

TRUING THE WHERL

16. Prior to erushing, the periphery of the wheel should be dressed
with a keen diamond mounted in the whesl truer. The erushing oper-
&tion imparts the wheel form only and will not true the wheel,

MANUAL CRUSEING

17. (a) Position the selector lever Pig, 3 {3) at "maxmaL cnusnziﬁ'..-
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{b} Select '"HAND CRUSHING'® on the machine control station.

(e} Wind on the feed handwheel (4} until the crushing roller is

felt to 'bite' the wheel, continue vinding on until a positive
resistance is felt,

(4} Select 'CONTINTOUS' ooolant and open the asuxilliary supply to
the crushing rollep,

{e) Press the control station master ISTART! and immediately com-
mence feeding the erushing roller into the wheel, When the
required deapth of feed is attained the selector lever should
be placed In the 'AUTO CRUSHING' position, this will cause
the roller to be retracted from the wheel 1in preparation for
'SIKOIX CYCLE AUTO! orushing,

CONTINUOUS ADTO CRUSHING

18. Setting the automatis feed; cycles are intermittent and controlled
by the cyele cam in the top of the unit, pPeed increments are vari-
able from 001 to 004 in, (.025 to .102 mm) per cyole, the requir-
ed inorement deing pre-set by releasing the locksorew rig. 3 (5)
and rotating the shroud until the red arrow indicates the required
increment, fThe lookscrew should then be secured. Operation is
effected as follows.

(a) Position the selector ievet at 'CONTINUOUS AUYO CRUSHING!.
{b} Select 'ADTO CRUSHING' on the machine eontrol station,
{c) Set the required feed increment,

(d) Select 'CONPINUOUS! conlant and open the auxilliary asupply to
the erushing roller.

{#) Press the control station master ISTART!
the feed until the roller 1s felt to

and manually wind on
thite!' the wheel, at this

SINGLE CYCLE AUTO CRUSHING

19,

polnt the auto cyele will commence, and will be repeated until
discontinued by Placing the seleotor lever at 'SINGIR AUTO
CYCIX!. On completion of this ¢ycle the erushing roller will

be retracted in preparation for subsequent re-crushing cpara=
tioﬂ.-

{a) Place the selector lever in the '3INOIX CYCLE AUTO' poxition.

{b) Select 1avro CRUSHING' on the machine control station,

{e) &et the required feed incremant,

(d) Select fCONTINDOUS! coolant and open the socolant supply to the
crusher unit,

{e) Press the master 'START! button on the oontrol station, the

erushing roller will be fed into the wheel and automatically
retracted at the end of the cyele, :

NOTE: Prior to 'SINOLE CYCLR AUTO'! orushing it may be necess-

ATy to fesd the crushing roller manually to make contact
with the whesl, after whish 1SINIIE CYCLE AUTO! nay be
selected and performed as adove, ‘

NOTES

20.

Xever use soluble coclant oil,
¥hen re-crushing the whee) remove only the amount necessary to res.

store the wheel form, Usually .002 to .003 in. (.05 to 075 )
Will be sufficient. The smeller the amount removed at sach re-orush
the longer the 1ife of the erushing roller and the better the wheel
cutting action, When producing coarse pitches it is recommended

that the wheel form ahould be froughed out'! with a fvee! diamond
Prior to crushing,
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VIB/1 CRUSHER UNTT { INTERNAL)

INTRODUCTION

2. The VIB/1 internal wheel orusher 1s mounted to the common pivot
attachment which tlso aceepts the internal aingle point dresser
unit. The pivot attachment is first mounted to the internal attach.
ment face and the crusher hamd secured {n the attschment barrel
elide by the loeking lever Fig., 4 {1), When in the operating posi-
tiem the unit 1s arrested by a stop and secured by the dloosking
lever (2), by releasing the lever the unit 1s swung olear of the
wheel for grinding operations, "Two retaining nuts secure the crus.
her head to the barrel slide and feed is sffected by the micrometer

ﬂlllw . i graduated feed knobd (3).

il o

il ‘| |

il “Illl“ | 22, Crushing rollers are interchangesble on the sownting arbor and s
ol it \ in precision bearings, the arbor being retained in the erusher head
“"i“"‘ﬂ“‘”ud il ; \\’“ '

by two clamp bdloeks and retaining nuts. A wire eleaning brush is
i . incorporated in the barrel slide, ensure that this is alvays in
position and not wduly womn,

MOUNTING THE CRUSHING ROLLER

23. (a) 8eleot the required erushing roller.

{:) Remove the four Tetaining nuts and the arbor clamps and re-
move the crusher and ardbor assembly from the head.

T (¢) Remove the crushing roller retaining nut, utilising the '¢?
spanner provided,

(d} S21de the erushing roller from the arbor and smear with 1light
Pig. 4 VTE/1 Internal Wheel Crusher machine oil,

{e} Mount the selected ¢rushing roller on the arbor and replace
the retaining nut,

-
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{f) Mount the aAzsembly to the erusher head, replace the arbor
clamps and retaining nuts,

PREPARATION FOR CRUSHING

24, It is essential that the periphery of the wheel showld be true
prior to erushing. To obtain this condition 2t will be necessary
to mount the wheel truer and traverse & plain truing diamend a-
eross the wheel in 3 similar rmanner to that employed for external
wheals, Prior to the initial crushing of eoarse pitches it is re-
comnended that the form should be roughed out with a 'vee! dia-
mond mounted in the whee) truer; this will relieve unnecessary
strailn on the wheel spindle,

CRUSHING THR WHEEL

25, {a) S8wivel the unit down to the arresting stop and secure the
locking lever,

(b) Operate the feed control to advanes the orushing roller until
it 18 Just clear of the wheel,

(e} If the wheel form has been pre-roughed, adjust the erushing
roller to align the wheel ribs,

(d) Rotating the wheel 8lowly by hand advance the crushing roller
until it can be felt to 'bite! the wheel,

(¢} Select 'CONTINUOUS' coolant and position the wheelhesd iwltch
at 'HAND CRUSHING',

{f} Press the master 'Start! and 1mmediately commence to feed the
erushing roller into the wheel; on reading the required depth
of feed the crushing rolier must be imnediately retracted,

It 18 important that the erushing roller should mot

be allowed to 1dle in contact with the whesl.

(28) Releame the attachment locking lever and swing the wnit clear
of the wheel,

NOTES

26. Always maintain the sleaning brush in good oondition,
Charge all lubrieation nipples regularly, paying particular atten-
tion to the arbor bearing nipple. When re-crushing a used wheel
remove only the amount hacessary to restore the wheel fors, usually
002 - 003 in. (.050 - +075 =) will be sufficient,
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Grinding Wheels || G

SELECTING THE WHERL,

1,

The following notes are intended to gulde the operator in the
selection of a suitable grinding wheel,

GRINDING WHEEL TERMINCLOGY

2.

'ABRASIVE! - the eutting or grinding substance of the wheel,

'BOND! - the substance or manufaeturing procest 2aployed which
holds the abrasive particles together,

'GRIT' or YGRAIK' - the sige of the abrasive particles.

ISTRUICTURE' = the spacing of the 'GRIT! or 'GRAINY,

'ORADE! - the apparent degree of wheel hardness, resulting from
the density with which the abrasive particles are bonded, (Mot

to be confused with the actual hardness of the abrasive particles),

Wheel structure must be such thst it will permit the necessary
free cutting action for diamond dressing and/or crushing, Wheels
comprising a 'Vitrified! bdond are considered to be superior for
thread grinding operations, the following qualities having in- -
fluenced this decision:

(a) Availability in various grits and grades,

(b) Rapid stogk removal without overheating,

{c) Inflexidla under Pressure, and

{d) Wheel porosity, which allows the coolant 01l to be used with
maxizum advantage.

The wheel hardness must suit the type of work envisaged, also,
the grit must be small enough to permit the wheel form to be
maintalned, :

WHEEL MOUNTING,

5.

The 'MATRIX' wheel adaptors Bupplied with the machine guarantes
rigidity and safe running, other types of adaptor should naver be
used. Always ensure that the correct adaptor 1s used in ageord-
ance with the thickness of wheel to be aocunted, Wheel thicknesses
and corresponding adaptors are l1isted below and relate to whaels
of 16 in. (406 am) diameter and 8 in, {203 =) bore,

WHEEL ADAPTOR
Thickness Recess Size Ref,
4 in, {13 mm) - $in, (13 mm)| b,20%.cCC.
£ in, {19 mn) - tin, (19 mm}| b.103.CD.
1 in, {25 mm) - 11in., (25 mm)j D,.103.CE.
14in, (38 m=) $in, (13 mm){ 1 in. {25 =) | D.103,.CE,
1din, (44 wm) £in. ( 6 mm)| 14in. (3B ma} D.103,CP, -
2 1n, (50 mm) $ in, (13 am) 18in. (38 mm) | D,203.C»,
244n, {58 ma) 8 in, {19 mm} | 24in, (39 mm) D. 103.CP,
3 in, (76 »m) 14in, (38 mm) | 1din. (38 ma}| B, 103.c7.

The adaptor assembly comprises the adaptor, on whish the wheel is
mounted, a olamping plate and six retalning serews. In addition
to elamping the wheel the plate abuts a shoulder on the adaptor
Fig. 1 (A) preventing distortion and adding rigidity to tha whesl
assembly,

NOTE: Do not use sxgessive torque when tightening the adaptor
screws or the clamp plate wil} eventually become 'dished!
rendering the asseably unsafe.”
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Fig. 1 Wheel Mounting

BALANCING

ADAPTOR SCREW TIOHTRNING SEQUENCE
8,
1. Remove paper on other washers from the sides of the wheel, mount
the wheel to the adaptor flange and locate the clpnp Plate, Tighten
the six securing screws i{n the sequence shown in Pig. 2,

For the production qr &ocurate oomponents it is essential that the
wheel assembly is correctly balanced prior to the commencemsnt of
any grinding operations, Balanoing may be effected by either of
the following methods,

-
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Fig. 1 W¥Wheel Mounting
ADAPTOR SCREW TIGHTENING SEQUENCE BALANCING
7.  Remove paper on other washers from the sides of the wheel, mount 8. Por the production °of accurate components it 1s essential that the
the wheel to the adaptor flange and locate the clamp plate, Tighten wheel assembly is correctly bdalanced prior to the commencemant of
the six securing screws in the sequence shown in Pig. 2, any grinding operations. Balancing may be effected by either of

the following methods,
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{(a) Statie wheel balancing, which utilises the balancing fixture

(v)

ref. WB, the wi.eel assenbly being balanced prior to mount ing
on the wheelhead, or 9.

Dynamic balaneing, the wheel being balanced 'in situ! on the
wheelhead spindle,

1o,

11,

12,

13.

Fig. 2 Tightening éequence for Adaptor Screws

STATIC WHEEL BALANCING

Thoroughly saturate the wheel with e¢ocolant oil, ensurs that abdsol.
ute penetration is achieved, Mount the wheel to the adaptor {re-
move the four balance weights from the adaptor flange) and mount
the asseably te the wheelhead spindle, Rotate the wheal under
Power to expel the sxcess coolant oil,

Mount the wheel truer (11038 Secttian 'H') and true the periphery of
the whesl, Remove the assembly from the machine.

Locate the static balancing fixture Pig. 3 on s rigld surface

and adjust the Jnurled feet to produce the condition whers the
top rails of the fixture are perfactly level, Mount the whesl
assembly on the balaneing ardor (ref. WB.3) and place the (TTE o
bly on the fixture as 1llustrated; the wheel will rotats and
stop with the lightest point st the top., Mark this poaition
with a pencil and secure one balance weight in the adaptor groove
&t this point. Onoe secured, this weight must not be moved,

Take two more weights and secure them in the adaptor groove at
positions equidistant from the first weight, check that the pen-
¢il mark continues to indicate the lightest point of the whesl.
Turn the asseably through 90°. hold this position momentarily
and then releass it. Should the pencil mark move upwards towards
its original position, relocate the two outer weights oloser to,
but still equidistant from the first,

When the condition is reachsd
that the wheel will not rotate
mark at the top and also

where the weights are so positicned
when positioned with the penoil

_ at 90 and 270° to this position, place
the assenbly to position the peneil mark at 180° to the original
position. Should the wheel move from this position thepre is no
alternative but to remove the three weights and coumence to re-
balance the assenbly,

NOTE: “he fourth welight {3 intended a3 a spare and will not be |
required in dalancing the asséndly by the above method,
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16.
17.
18,
19,
2c,
Pig. 3 Static Balancing Fixture

DYNAMIC BALANCING

INTRODUCTION

14, These instructions are applicable to Glesler type 13.264.D. port-

able balancing egquipment manufactured by C.P,R, Glesler Ltd,, 21.

15,

River Place, Essex Road, London., N.1.

Balancing is effected with the wheel 'in situ! and rotating at
grinding speed, thus facilitating greater accuracy and efficlency,

Wheel density will change as its mass deoreases in usage, dlamond
dressing and erushing the wheel can also result in a condition of
imbalance. Dynamic balaneing will enable this sondition to be
eliminated and will also prolong spindle 1ife by compensating for
imbalance forces in a worn spindle.

The equipment comprises the following: -

(2) A seismic vibration pickeup unit.

{b) A power unit with control panel and variable frequency band
pass filter,

A stroboscope, comprising a 'Neostron! lamp, reflector and
powar lead,

Scresned cables having special non-interchangeable sockets to
snsure correct conditions.

{e)
()

The equipment operates from 200-250 volts, 50 eycles single phass
mains supply, dbut alternatives oan be made available on request,

The frequency filter sllows wheels to de balanced at speeds rm
350 to 20,000 r.p.m. and imbalance is indicated on five secale
ranges,

The seismic pick-up unit oonverts meohanical vibratory movement
from the spindle head into electrical signals so that an exsst re-
lationship exists between mechanical input and electrical output,
thia is indicated on the power unit scale. The pick-up wnit is
sensitive to variation in spindle speed and this is nullified by
pasaing its ocutput through an integrating amplifier so that tha
dial indicator always registers imbalance displacement {(amplitude)
irrespective of the apindle speed,

A stroboscoplc lamp is triggered from the same signal at the cyele
peak and because the speed factor has bean eliminated the iamp will
flash at a frequency commensurate to the amplitude. When the lamp
is held so that 1t flashes onto a rotating wheel, the wheel will
seem to be stationary. Numbers are engraved on the periphery of

the adapter (See Para, 25} and Aif imbalance forees are present one
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22,

23.

of these numbersy will be consistently prominent, This number indi-
cates the 'high spot!,

The 'high spot! 1s not necessarily the 'heavy spot! byt there 15 a

definite association between the two, the angular difference being

the 'angle of lag!, The angle of lag is greater at higher wheel i

speeds and may read a value of 180°, the 'high spot! and the '1ight
spot! can therefore be coincidental,

The angle of lag and consequently the heavy spot are established by
allowing the wheel to decelerate (switching off the drive motor),

A8 the wheel decelerates, adjacent nuabers wili progressively
appear prominent and the last of these numbers i.e, the number
furthest from the high spot, gives the angle of lag and s also

PROCEDURE - METHOD 1.

24,

25,

26,

Thoroughly saturate the wheel with coolant., Mount the wheel to
the adaptor {omit the balance welghts) and mount the assembly

to the muchine, Rotate the wheel under power to expel the excess
coolant oil, Mount the wheel truer and true the periphery of

the wheel, Stop the machine,

The latest type of wheel adaptors apre engraved with the nunbers
1to 12 as on g time clock., If an earlier adaptor is used,
similarly mark -1ta Peripheral edge by engravure, chalk marks op
adhesive numbers,

Stand the Piek-up unit on the spindle head or on the crusher or
dresser unit, The unit must be laye} and for this purpose in-
corporates a2 'Tee! dubble and adjustable feet to compenzate fop

the helix inelination, The unit must also be rree-stnnding with
its probe set transverse to the spindle axis,

27.

28,

29,

}0.

31,

3e,

33.

Stand the power unit either on the floor or on a suitable tabdle
OF trestle. Connect the three wnits with the cables provided ang
connect the mains supply. Holg the strobosecpe in the hand and
svitch on the power unit,

Turn the dig} indicator seale selector knob to engage the coaps~
eat sonla, 1,0, (rully anti-clockwise away from the red dot,)

Turn the frequency oontrol knob 1n the centre of the eciroular
scale to indioate pproximately the wheel spsed {r.p.a,)

Rotate the wheel at grinding speed.

Turmn the dia) indicator seale selector knob until o reading i
registered on the scale, then tune the frequency until the
dial indicator needle shows its greatest amplitude reading,

Hold the stroboscope adjacent o the rotating wheel (at the 6
otolock position), and note the number which appears apparently
stationary, fThia i the high spot. Bxtablish the heavy apot

by switohing off the vheelheand motor and dllowing the wheel to
decelerats, Numbers adjacent to that at the high spot wil}
appear in sequence to be stationary and the number farthest from
the high spot 1s‘the heavy spot, If the nusber at the high spot
appears to remain statlonary during wheel deceleration the Thigh!
and 'heavy' gpots are colneidental, fThe angle betwesn the ‘hight
and ‘'heavy! spots 14 the angle of lag which remaing eonstant at
the grinding 8pesd irrespective of wheal diameter decrement,
Stop “he machine,

Secure one welght at the heavy spot and the other two at Positions
equidistant to 1t, Start the spindle motor again and holding the
stroboscope in the sase position as before note the amplitude on
the scale, If the amplitude has increased the two welghts must
be re-positioned equidistant but fupther from the heavy spot, 1f
the amplitude has decreased, re-positioning the welghts nesrer to
the heavy spot will not necessarily result in further amplituds
decrement. Re~position the two welghts until, with fine scale
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level, Rotate the rotor through 90% to level in both directions,

15, When inctalling the piping for series 40 clarifilers or multiple Obtain a mean level when installing a Seriss 40 clarifier.
units coclant liow to each must be equal, To achlieve this, the
Junction shouid be as near the machine tool as possible and each ELECTRICAL INSTALLATION {TYPES 201 AND 401 BLECTRICS)

plpe of as near equal length as possible,
21, When the elarifier 1s received the 1!ds zre lnoked,

PIPE CONNECTION ~ OUTLET Once the 2ids are locked they can cnly be opened again when: -
19, The outlet of the return pump 1z adjacent to the pump motor. Con- {a) Power is connected and GREEX indication 1smp oomes on for 30
necticn piping should be flexible 14" bore tubing. Ensure that seconds, after which the RED indication lamp comss OX.
there are no pipe restrictions, The safety 11¢ lock device carmot be released by tuming off
the electrical supply.
LEVELLING
. (b) The 131d lock plate {s removed and the spring loaded plunger 1is
23. Open the 1id {se¢ para. £2) then place an engineers spirit level operated by hand.
on top of the rotor, Insert a tommy bar through the eye-bolts at
each corner of the clarifier and turn them to obtaln a mean overall 22. If eleotrical maintenance is necesaary, the power must be left on
SINGLE ROTOR SERIRS 20 TWIN ROTOR SERIERS HO MSE PART XO, DESCRIPTION OF SYSTEM
Type 201 23990 Conprising Eleotrical Lid Interlock (built into Clarifier) and sep-
Type 401 23993 arate oontrol gear in box with D,C, Injestion Braking Systexm,
NOTE: As an OPTIONAL extra with the above systex, an Interlocking
Mains Isolator {M3E Part No. 27801) bullt into the control box oan
be supplied,
Type 202 23991 This system comprises separate control gear in control box but not
Type 402 23994 Lid Interlock or Braking Systenm,
Type 203 ' 23992 This syater comprises separate control gear in control box and rot-
Type 403 23995 or drive cut-off switeh {built into elarifier). There is mo Lid
Interlock or Braking System,
NOTE: When referring te Part Nos, of electrical systems please add
the appropriate suffix letter,
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23,

24,

25.

26,

27.

and the 'Stop! button pressed; the 1fds can then be opened. The
povwer supply oan th:n be turned off and normal maintenznoe work car-
ried out,

To connest the rotor motor(s) to the electrical supply, remove the
2BA cheese headed screws located each side of the econtrol panel
compartment, Lift the entire contro)l panel eclear of its compart-
ment (the electrical wires are long enough to allow for this ),
Connections to the electrical Supply can now be made. These should
be taken from a triple-pole, fused mains isolating wall switch
using a suitable three-core heavy duty cable or three separate
wires which should be threaded through the hole provided at the
bottom of the eontrol panel compartment, leaving sufficient cable
to allow the panal to be withdrawn, Connect & dark green wire to
the sarthing terminal in the control panel and connect the other
end to a suitable earthing point.

Connect the cable to the interlocking mains isolator (if fitted)
or the 40-Amp terminal block marked LIVE MAINS located at the bot-
tom right-hand side of the contrcl panel {viewed from the switch
gear side). The terminal block conneotors are marked L1, L2 and
L3 and conneotion to them must be so that the rotors rotate anti-
clockwise when viewed from above,

To check rotation after connecting to the supply and with the con-
trol panel out of its compartment, trip the micro-switch logcated
in the rectangular slot on the ciarifier and press the green START
button (a slight flick is sufficient). This will give an indicat-
ion of the direction of wvotation, If incorrect, change over any
two of the three incoming supply wires,

Where Types 201‘und 40) electrics are wall mcunted, the motors and
11d lock equipment must be connected to the control panel BEFORE
the wires carrying the electrical supply are connested to the oon-
trol panel. '

The pumps on all clarifiers should be wired to the eontrol panel of
the machine tool and not from the elarifier control. This allows

the rotor to mmn continually unti) ¢leaning is necesaary even
though the eoolant flow is interrupted when changing the workplece,

ELECTRICAL INSTALLATION (TYFES 202, 203, 402 AND 403 BLECTRICS )

28,

23,

Series 20 and Serins 40 Coolant Clarifier with Types 202, 203, Lo2

and 403 Rlectries Systems sre connected to the electrical supply
as follows: - i

{a) Unserew the starter box coverlock serew and remove eovar.
(v} Pass a three-core cable and earth wire through the hole in the
starter box and connect to the contactor and earth terminals,
(¢} Connect the other end of the three-core cahle preferably
through an isolating awiteh to the electrical supply. Connest
earth wire to suitable earthing point,

Switch on the mains isolating switeh {ir fitted) and cheek that the
rotor revolves anti-olockwise as viewed from above, This sheck i3

made by quickly operating the START and 5T0P buttons on the starter
box, This is sufficient to give an indication of the direction of

rotation which, 1if Wrong, tan be corrected by changing over any two
wires of the incoming electrical mains supply. Replace starter box
cover. On clarifiers with Type 203 and 403 electries, depress the

rotor drive cut-off miscroswiteh located under the 114 in the rect-

angular cut-away before operating the START and STOF buttom, After

direction of rotor rotation has been established, releaas the | $¥.
roswitch under the 1id,

PILLING WITH COOLANT

30.

Remove the rubber filler eap then rill the slarilfier with the gup-
rect quantity of clean coolant. When the ¢larifier has been filled

with cooclant, THE ROTOR(S} MUST ALSO BE PILLED WITH COOLANT, Never

seal or obstruct the overflow duct,

OFERATING INSTRUCTIONS FPOR CLARIPIERS WITH TYPE 201 and 401 BLECTRICS
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31, Pit the filler sap and close the 114, : ]
Lotch Koy

TO_START PRESS QREEN BUPTON - The Red Light will go out, the 1ids
will loek and the rotors will run at
operating speed,

TC STOF PRESS RED HUTTON - The Red Light will remain out and
Green Light remain on for approximate-
1y 30 seconds adwring which time the
D.C. injection drake is operating,
¥hen the rotor stops, the (Oreen Light
will go out and the Red Light will

come on, At this point the 1id locks
are released,

OPERATING INSTRUCTIONS POR CLARIPIERS WITH TYPE 202, 203, 402 AND 403
ELECTRIC SYSTEMS

32. Pit the filler cap and close the 114,

O START PRESS QREEN BUPTON - The elarifier motor will start and
accelerate to its operational speed,
Overlead contactors in the starter
box will operate if the motor 1s sub-
Jected to excess load,

TO STOP PRRSS RED BUTTON - The clarifier motor will decelerate
and atop, Do not open the 11d until
the rotor is stationary (approximate-
1y 5 minutes depending on welight
ete. )

NOTE: Clarifiers with 203 and 403 Electrics Systems incorporate
a2 11d operated microswitch in the contactor coil cireuit, If the

i1d 1s opened whilst the roter is at speed the contactor will drop rig. 1 loded V4
« Bxp el of Rotor Pnit anb
out, thus cutting off power to the rotor, ' , or Aszambly
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ROTOR LINERS

33. Two types of rotor liners ape used: «

{a)

(b)

KMSE Part No, 23884 fop use with rotors on clarifiers with in-
let heights of 22 inohes and above,

M3E Part No. 24995 for use with motorised rotors on clarifiers
With inlet heights below 22 inches,

CLEANINO

34, Frequency of cleaning depends on the rate of stock removal, The
liners should be emptied when the spaces betuween the vanes are

filled with aoliq material,
will establish the cleaning.

(a} Release latches with key provided;
hand (to prevent rotation) and turn

Initial daily or hourly inspection

hold the rotor with one
the latches through 90°

in an anti-elookwise direction to release,

2
|6 BSF Bolts-18

Terminal Box

Fig. 2, Motorized Rotor Assenbly

Mounting Plate

Corner Securing
Nuts - 4
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{b} Remove vane assembly by hand, or with extractor where neces-
Bary, some materials tend to stick to the vanes,

(e} Lift the filled liner from the rotor using the moulded rubber
handles,

(d} Clean and replace the liner, W¥han fitting the rubber liner,
the handles must be at right angles to the vane registering
tongue slot in the rotor. This allows the vane assembly to
be inserted without fouling the handles of the liner,

(e} Clean and replace vane Assembly, Nots that the vane assembly
has a reglstering tongue which 1s fitted into the alot on the
rotor. This positioning is important a3 the complete rotor
assembly has besn dynamically balanced., Never fit the vane
asseably from one rotor to another rotor either in the same
clarifier or another clarifier because this will ereate im-
balance. Eaeh rotor and Yan mazembly 1s stamped with corres -~
ponding identification marks to Indicate correct pairing,

(f) Lotk latches with the key provided,
(g} FILL LINER WITH COOLANT,

(h) Close 1id, press GREREN start button,

MATNTENANCE OF ROTOR MOTORS

}5.

36,

Clarifiers with 22 inch inlet heights are fitted with enclosed
drip proof rotor motors fitted with grease Packed bearings, which
should not requirvre attention for long pericds, (Grease nilpple
points are fitted with red eaps and can be charged with Shell
Alvanla Grease No, 2 {or equivalent), The bearing housing on
which the rotor itselr runs is fitted with a special type of
grease pack dearing and requires no attentjon, Motor protection
thermal overloads will operate if the motor is overloaded,

To remove the rotor motor{s) proceed as follows:

37.

38.

]

(Right-hand thread in,.d4a,

(a) Remove vane assembly and liner,
hole for tommy bar is provided},

() Remove rotor from shaft,

(¢) Remove the 18 bolts and & nuts whigh secure eash motor to
its mounting plate.

{d) Lift cut the complete motor assembly using the 1ifting han.
dles on the mounting plate,

(¢) Disconnect the eleotrical wires to the motor, sither from the
®motor terminal box op from the termina} blook in the control
box, If the clarifier has 20} or ko2 ¢leotrics, remove the
control panel as described in para. 24,

_MAINTENANCE OF MOTORISED ROTORS

Clarifiers below 22 inch inlet have englosed motorised rotors
With 'greased for life' sealed bearings which should not require

attention, Motor protection thermal overloads will operats ir
the motor 1s overiosaded,

To remove a motopriged rotor, proceed as follows: i
(a) Remove vane &ssembly and liner,

(v) DPisconnect the electrical wires to the motorised rotor from
the terminal blook in the control box, If the elarifier hag
Type 201 or 4p1 Electrica System, first removye the eontrol
panel am desoribed in Pars, 24,

(¢} Remove the bolts and nuts holding the motorised rotor mount-
ing piate ana carefully 1i1ft the motorised rotor assenbly
clear of its compartment by its handles, Take care not to
damage the gasket under the mounting plate,

{d) Rerit motorised potopr assembly in the peverse manner,

-

39-102




NOTE:
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Corner Securing
Nuts-4

Mounting Plote Terminal Box

Pig. 3. Rotor Motor Assenmb)y

Although the majority of medta will have already been cen-

ELECTRICAL SWITCHGEAR
trifuged from the motorised rotor compartment S HGEA

» & small

quantity may yet be present. Drain this by unscrewing the

39. Only the electrieca t
square plug on the under-side of the motorised rotor 9 y electrical switchgear may need occasional attention,
cradle,

Thls must be undertaken only by the works maintenance electrician.
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b.C.

4o,

L,

4z.

43,

4y,

BRAKE

Clarifiers fitted wit)l Type 201 and 401 Electrics System, have a
D.C., Brake. D.C, supply 1s provided by a full-wave bridge recti-
fier incorporated in the control panel. Thia eircuit includes a
time switeh which is preset to aupply a D.C, injection to the rot-
or motors for 30 seconds (50 seconds for 220 Volt Clarifier) which
s normally sufficient time to stop a full rotor.

If more than four Start/Stop eyecles are made per hour, a thermal
overload may trip out. Thls is due toc excessive heating of the
motor windings caused by applications of D,C, injection voltage,

The brake circuit for Series 20 Coolant Clarifiers is protected

by two 4k-Amp fuses in the transformer primary circult and a 10-Amp
fuse 1n the transformer secondary c¢ireuit. Similarly, the brake
circult for Serles 40 Coolant Clarifiers is protected by twe G-Amp
fuses in the transformer primary circult and a 15-Amp fuse in the
trinsformer secondary circuit. The control circult on all models
is protected by a 2-Amp fuse,

Due to the high density of some materials belng recovered, care
must be taken to ensure that the filled liner must not exceed 50
1bs. in weight. If this weight 1is exceeded the factor of safety
is lowered,

If a heavy material is being reccvered, it may be necessary to
increase the time of braking. This can be achieved by simply ad-
Justing the time switch, but for sll normal applications this
should not be necessary.

RETURN PUMP

45,

The return pump fitted to all clorifiers is capadble of delivering
more than the input capacity, therefore in order not toc overload
the rotor motor, arrangements must be made to ensure the output
does not exceed the input capacity as stated on the instruetion
plate,

OPTIONAL EXTRAS

46, The following optional extras for Series 20 and/or Series 40

47.

TERMI

Clarifiers ocan be supplied in addition to the basic facilities
already desoribed,

(a) 1f the user wishes to incorporate the sontrol gear for a
Series 40 Clarifier into the machine tool aontrol panel, an
Electrical Interlock (MSE Part Wo. 27B10) for the Rotor Com-
partment 1id san be built into the clarifier.

(b) Vane Assembly Extractor (MSE Part No. 25288).

For full details of optional extras and information on adjuste
ments not covered by these instructions please apply to Coventry
Gauge & Tool Co. Ltd., quoting the correct model and serial num-

ber of the clarifier in use.

NAL BLOCK INTERCONNECTIONS POR CLARIFIERS WITH TYPR 201 OR TYPR

401 ELECTRICS ONLY

Type

201 Rleotries

TBY4/1
T™BY/2
TBY/3
B4 Y
TBY/S
TB4/6
TBY/T
TBY/B

Interconnections between terminal blocks TB“ and TRl are as follows: -
- Red/Violet {14) - TB1/5
- Green {14) - TBY/1
- Pink (1k) - TBY/6 NOTR: TB1/10,1) & 12 not used
- Grey/Black (14) - TBY/g o
= White/Black (14) - TB1/4 (14) = 14/0076
- Red {70) ) ( - T81/2 (7o) = 70/0076
- White {70) ) 3 core { - TBI/3
- Blue {70) } { - 1811

Type 401 Elsetrics

Inter

connections between terminal blocks TB“ and TBl are as follows: =
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TBY/1 - Red/Violet (14} - *81/5 TBY/7 - White {70) ) 3 Core { -"mi112
: TBU/8 - Blue {70) ) { « ¥81/20
TB4/2 - Green (14) - TB1/7
TBU/9 - Rea (70) ) { -T2
TB4/3 - Pink {14) ~ TB1/6
TBY/10- White (70) ) 3 Core ( . vBY/3
TBY/4 « Oreen/Black {14) -~ TBi/9 TBY/11- Blue (70) } ( - a1
TB4/S « White/Black (14) - TB1/4
TBYU/6 - Red (70) ) { - m™mi/11
GENERAL PAULT FINDING GUIDE POR SERIES 20 AND SERIES 40 COOLANT CLARIPIERS
PAULT POSSIBLE CAUSE ACTION
Clarifier will not stapt Mains supply not ON Switoh on maing supply
Overload out Re-set overload,
Motor Pailure Fit new motor,
Contactor faulty

Control coils burnt out

Fuses® in elarifier control box blown

Lid interlock Eclenoig® assembly burnt out
Lid interlocek microswitel® out of sdjustment

Clean contaots,

Fit new gcontrol colls,

Fit nev fuse(s),

Fit new solenoid assenbly,
AdJust microswiteh

Overload drop out

Note: Overloads are set on manual
re-set,

Coolant overflow hole blooked up
Skirt full of coolant

Bxoessive coolant flow

Clear overflow hols,

Rexove rotor and slean out coolant,

Kotor rotor assemblies have a square drain
Plug in the motor cradle,

Reduce flow from pump.

Lid® cannot be openad

Mains Supply not on

1id interloek solenoid assemdly durnt out

Switeh on mains supply. When RED light comes

on, 1lid ¢an be openad,
Mt nev solenoid assembly,

Pushbuttons* do not 1ight up

Control eircutt fupe (2A) blown
Eid interloek sclencid assembly burnt out
Auxiliary Contacta on contactor dirty

Fit new fuse,
Pit new solenoid assembly,
Clean eontaats,

Clarifier motor burnt out

Pallure of Pimer* ¢, stop DC injection to clarifier

motor when rumning down under brake
Inaulatien breakdown

Pit new clarifier motor,
Fit nev Pimer.
Fit new clarifier motor,
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Reduced coolant flow

Coolant pump motor running in the reverse direction

Changs over any two pump motor power wires a0
that the pump opsrates in the correct direct-
ion i.e. pump shaft rotates in the direotion of
the arrov on the Pump casting.

Bxcessive vibration

Ocoasionally, if 5 rotor is left standing for

period, part of the cake may fall into the centre of
the liner, thus Causing an out~of<balanee condition

vhen the rotor 4s next used,
Clarifier not lavel

May be due to & latch on the rotor not completely

seoured
Coolant bump out of balance

& long

Remove liner and olear cut ocake,

Lavel clarifier as detailed in the Operating
Instrustions,
Secure latoh with tool provided,

Change pusp,

®  Clarifiers with Type 201 or 401 Electrics
®®  Clarifiers with Type 203 Electrics System

System only,
only.
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Operating Instructions

0

WORK CLASSIPICATION

1,

Classify the work to be ground as sither product’on work or pre-
cision (gauge) work, PFrom this classification the method of form-
ing the grinding wheel and the grinding method are determined,

WHEEL PORMING METHODS

2,

5.

There are two methods of forming the wheel: diamond dressing and
erushing. The cholce of wheel forming method 1s governed by the
form which may be multi-ribbed, or single point. Almost any fornm
can be produced by diamend dressing,

FPor precision work the grinding wheel must be diamond dressed,

Por production work a crushed grinding wheel 1s normally employed
because crushing 1s faster and easier than diamond dressing. A
diamond dressed wheel can be employed for production work but this
is nct common practice except for threads having more than #0
T.P,I,

An extensive range of wheelforming attachments is avallable and
these and their applications are tabulated overleaf, For grinding
internal work, hobs, chasers, ete, additicnal attachments are nece
essary and their use 1s explained in separate sections of this
xanual. Refer to the 'Contenta! for a complete list of all atte
achments,

GRINDINQ METHODS,

6.

There are two methods of applying the grinding wheel to the vork:
plunge grinding and traverse {sometimes called 'pass~over!) grind-

T.

ing. Traverse grinding is for precision work and plunge grinding
which 1s faster but has limited applications as explained in para-
graphs 9 to 12 is for production work,

Crushed wheels with multi.ribbed thread profiles can be used for
both plunge and traverse methods but diamond dressed wheels ecan
only be used for traverse grinding,

TEAVERSE QRINDING

8.

Traverse grinding is when the rotating workpiece 1s traversed
across the face of a grinding wheel which 1s inclined to the hel-
ix angle, For this method there is no infeed during travarse al-
though repetitive passes with feed increment applied before actual
grinding will probably be necessary, PFigure 1A 1llustrates the
method,

PLUNOE QRINDING

9.

lo.

Por plunge grinding of threaded components the grinding vheel axis
1s parallel to the axis of the workpiece and the machine is set so
that the workplece slowly rotates approximately 14 turns enly. On
commencemant of rotation of the work the grinding wheel is rapldly
advanced (by use of a lever on the feed unit) so that 1t just .
touches the work, then, during the firat half turn of the work,
the grinding wheel 1s further advanced to full thread depth by
turning the feed handwheel, The work continues tc traverss across
the face of the wheel and when it has completed a further one ocom-
Plete turn the wheel automatically 'rapidly' retraots from the
finished work, Figure 1B 1llustrates the method,

Components can only be plunge ground if the width of the grinding
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WORK METHOD UNIT OFERATION WHREL FORN REMARKS
External and Internal Diamcnd Dressing 35L Automatic Multi-ribbed Nounted on worksliide
External Diamond Dreasing L¥A Automatic Multi-ridbed Mounted between osntres(not ideal for
_ _1ive centres,)
External Diamond Dressing vTA/1 Hand 3ingle point, straight sided Mounted on wheslhead,
External Diamond Dressing e/l Hand Single pcint, profile copy Mounted on wheslhaad,
Zxternal and Internal Plamond Dressing 11596C Hand Single point, profile copy Mounted on workslide,
External Diamond Dressing 11590 Band Bevel tc angle of centre Mounted between ocentres, For truing
Wheel for grinding the centre,
External and Internal Diemond Dressing 11246 Hand Single Point: Helloold and Mounted between ocsntres., 0 - 1§ in,
straight sided or 0 -« 24 in, or 0 ~ 1} in, stroke,
External and Internal Diamond Dressing P234L Fand 8ingle Point, Helioold and Mounted between centres. O « 3 in stroks.
straight sided
Rxternal and Internal Diamond Dressing 11038 Hand Peripheral Truar Mounted on tsllstook barrel used prior
to orushing,
External Diamond Dressing 37e Automgtic 3ingle point: profile copy Mounted on wheslhead,
and Hand Helicold and straight sided
External Diamond Dressing e Automatic Single Point for Sharp Vee or | Mounted on whaslhead.
and Hand Traperoidal forms
External Diamond Dressing 27vC Hand 3ingle point: profile copy Mounted between centres, For forming
whasl for hobs, Used with Hod Qrinding
. Attaohment,
xternal Crushing legme Hand Multi-pribbed Mounted on wheelhead,
External Crushing 160MB Automatic Multi~ribbed Moumnted on wheelhead,
and Hand
Thternal Diamond Dressing vTrBR/2 Hand Single point: straight sided Mounted on wheelhead,
Internal Diamond Dressing Ve Hand Single point: profile copy Mounted on wheelhesd.
internal Crushing vTB/1 Hand Multi-ribbed Mounted on wheslhead,
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11,

1l

TRAVERSE M) B

Pig. 1A Traverse {Fassover) grinding method

vheel 1s not less than the length of the thread., If the wheel has
been formed with a 'normal pitch' erushing roller the resultant
thread will be slightly inaccurate because the wheel 18 not inelin.
ed but such threads gre usually acceptable for production work.
Thread inaccuracy is proportional to the helix angle and if threads
with large helix angles are to be plunge ground in large quantities
the wheel should de formed with a corrected form erushing roller,
Before deciding:to use a corrected foram roller consider the thread
dccuracy required, the quantity to be ground, future use, the cost
and delivery time of the rallap 1s not already in hand and the pos«
s1bllity of using the traverse nethod,

Plunge grinding 1s particularly suitable for threads close to a
shoulder where an inclined wheel cannot cover Lhe complete length
i.e. would grind the shoulder, See figure 1B,

WORK REVOLVES APPROX. 1% REVOLUTIONS

Plg. 1B Plunge Grinding Method

12, Annular forms are also plunge ground but tha machine settings and.
procedure are diffarent,

CHANGE GEARS POR SPIRAL PLUTED WORK,

13. The instruetion plate shows that the formul

spiral fluted work ja: -

4xC w
B D

Where Lf
Where Lt
Whare N

Lt+ Lt , R

Lr L

lead of flutes
Laad of threads
No, of flutes

a {or gear trains for
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The plus sign in the formula applies when the flute spiral is of
cppoaite hand to the thread and the minus sign is applicable when
flutes and threads are of the same hand,

Example:
To find sultable change gears for an ACME tap with the
following particulars:

Threads per inch = §
R.,H,Threads, 3 starts

3 L,H, flutes

Lead of threads 0.75 in.
Lead of flutea = 20,343 in,

From the above formula,

20,343 in, + 0,75 in.
20.343 4n,

A C . 2 .
2 x > x Py 07776508 1in,

Sultable change gears for this radio can easlly be determined by
means of the logarithms. A table of logarithns of gear ratios
and the method of application may be found in *Machinery Handbook"

MULTI-START HOBS AND TAPS.

i4,

let 8 = pumber of starts,
When work 1s indexed from start to start via the change gears 1t
is necessary to adjust the relieving cam as follows:

Amount of adjustment = NLt
' SLf

revolutions

When the hand of the flute is opposite to that of the thread the
¢am should be advanced, When the hand of the flute is the same
as that of the thread the cam should be retarded.

When the work is indexed at the faceplate independently of the
change gears, the following applies: '

If N is an exaot multiple of S no adjustment need be made, If
K gives a whole number plus a fraction, let the fractionhal rem-
]

ainder be P, The cam should be advanced P revolutions or re-

8 3
tarded 3 - P
8
Example {1) S « 8
N = 7
L = ]R,H,
L. » 3.5 in. R.H.

indexed via change gears oam adjustment gd =1 reva,

28 4

The hand of thread is opposite to that of flute thersfore the
cam shall be advanced.

Example (2) as above indexed via faceplate,

.1
3 8

revolutions or retarded

___Zag -.;. revolutions, )

therefore cam should be advanced %

SETTING THE RELIER

15,

It is important that the relief is set in correct relationship to
the flute, Using a clock indisator, take a resding on the wheel-
head, revolve the workhead, and stop the machine when the cam 1s
at the peak of its throw. Place the work in the centres, and with
the driver contmoting the work carrier, rotate the faceplate until
the wheel ia Just leaving the back edge of the land for right hand
taps, or just entering the back edge of the land for left hand
taps (figure 2 ), After setting, the faceplate can be locked up
and need not be disturbed again.,
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-

Pig. 2 Tap setting for R.H, and L. H. relief

GRINDING THE TAP

16.

17.

N
The method of operating 1s the same ap for production work except
that when plunge cutting, taps of small section may spring off the
wheel; if this is enough to exceed the 1imits of the tap proceed
as follows: PFesd the vheel into depth less 0,0005 in, to 0.001 1in,
(,01270 ma to ,025% ma) of finished sise, revolve the faceplate
once, and add the extra out to finish the tap to size, making a
total of exaotly two work revolutions. The wheel should start and
finish in a fiutu. It 13 esssntial that during plunge cut opera-
tions, expecially on high steel taps, the maximum smount of conlant
should be forced into the wheel,

Multi-Start Hobs and other coarse lead work will regquire the use
of a single-rib wheel, Thread Milling Hobs with annular threads
or with spiral flutes, should also be ground with a single=-rid

18,

19-

20,

wheel. A Ho :iavin; fine threads and smsl) spirsl angle flutes,
may be ground with s vheel having s few ridy, the resultant error
being very small, The correct spaocing of the starts is effected
by means of the back index rings, or the front faceplste of the |

workhead, 8ee the ssotion of "Workhaad® for operationsl instruge
tions, ’

When indexing from start to start on a multi-start hod or tap,
it s somstimes necessary to alter the position of the relfeving
¢am, The procedurs 1s the same for both straight and spirml
flutes, It 13 not neoessary to alter the position of the cam
when either the nusbar of starts are the Same a8 the nuaber of
flutes, or divide evenly into the number of flutes,

The amount it is necessary to move the Oam, in degrees s given

by:
E=P (360 - 360)
] 4

Where "P" 13 the number of flutes, "N" 1s the aumber of starts
snd "E* the nuaber of degrees to be moved, In most eases it will
be found that the number of degrees it is necessary to move the
cam, can be expressed ss & whole number of teeth of gear "D" on
the cam shaft, For exampls, a hob having 4 starts and
T flutes will require to have the can advansed U5 teath of the 60
tooth gear, 1.e. gear "D" when indexing from one start to another
by means of the baek index ring. The cam will always be advanced
when the number of flutes exceeds the nuaber of starts, ,
NOTE: Should 1t be necessary when advenoing gear "D" to remove
gear "B®, care should be taken to ensure that the gear "p*
meshes with gear "A™ in the same position as befors.

When 1t 1s not possible to effeat the correct advanoe to the cam

by means of the teeth in gear D" it may be possible to do so by

moving gear "B", FPor example, consider s hob having 9 starts anq
10 flutes. The formula gives 40° as the advance to the cam, but

it 1s impossible to effect this with a 60 tooth gear,
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The formula: B x B x

360

ajo

gives the number of teeth gear "B" must be rotated reiative to
gear "A", to produce an advance of E° on the cam, “B", "D" and
"C" represent the nunber of teeth in these gears. Continuing the
above example, and substituting values in the formula we have:

49 x 40° x 60
360 8o

which gives 4 testh as the number "B" must be moved to eflect
40° advance on the cam,

2Y, When grinding an annular Thresded Hob, having spiral flutes, with
2 single ribbed wheel, 1t ia necessary to adfust the position of
the relief when spacing cut. This adjustment i obtained by rot-
ating the faceplate an appropriate amount, to cause the relief
to be eithe: advanced or retarded, as required. The amount per
thread piteh, in minutes, 1is

21,6000
Lead of Plute x T,P.1.

OPERATING IN3TRUCTIONS

22, This section details the setting and operational sequence for the
production of a right hand threaded, fluted and relieved compon-
ent, Alternative sequences for internal threads, spiral fluted
work, and hobs, can be ascertained by reading a&dditionally the
notes detailed under those headings:

23. Select the wheel, (refer to the section 'Grinding Wheels') ang
thoroughly soak it in coolant,

24, Release the two lmurled screws and cpen the wheel guard,

25, Remove the large nut securing the grinding wheel, Note that this

26,

27.

28,

29.

30.

31,

32.

33-

34,

35.

nut has a left hand thread, Detach the wheel with the ald of the
extractor, )

Fit the new wheel to the arbor and mount 1t on the machine,

Turn the wheelhead switeh to 'High Grind' and press the Master
Start button to spin the wheel and throw off axoess oil, Stop
the wheel,

Fit the Wheel Truer to the tailstook and true the wheel,
to 'Wheel Truer!,

Refer

NOTE: An alternative method to that detailed in 'Wheel Truer!,
of traversing the truing diamond, 15 to remove ths driven
-gear from the piteh change gear train at the top of the
workhead, and use the handle supplied, on the shaft, to
traverse the complete tadlae,

Balance the grinding wheel by one of the methods detalled 1in
10rinding Wheels®,

Re-fit the wheel to the machine and repeat the truing operation.

Mount the No, 16 Q,M.C, Crusher on the machine, and erush the
wheel as detailed in 'Multi-pib Wheel Crusher!,

Incline the wheelhead to the appropriate helix angle (refer to
Wheelhead and Wheslhead Peed),

Select and f1t workhead speed Pick off gears after refarsnce to
the chart on the inside of the gearbox door,

Select and rit pitch cshange gears at the top of the workhead
according to the pitech required,  An instruction plate inside
the hinged cover details the selections,

Select 'High Ratlo! as applicable on the lever at the front cf
the workhead,
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36,

3.

38.

39-

41,

4z,

43,

lIlIIllllllIlIu;IIu---u---u--n----------

Select the adjacent lever to "High! or Tiow! range as required,

Unlogk the lever at the R.H, end of the machine and 5=t the rea
quired taper in accordance with the information on the adjacent
dats plate,

Select and fit the Recessary flute ohange gears according to the
information on the data plate inside the gearbox door,

Check that the relief ocam is fitted in the correct attitude 1,e.
with the fasce marked R.H., facing outwards, (For left hand
threads and the fasce marked L.H., would face outwards),

Set the amount of relief i.e. depth of relief, required, in the
following manner, Loosen the large locknut at the bottom of the
link lever and turn the Relief Adjustment Knob until ssale shows
the required reading. The datum line fop the soale reading is
the vertical surface of the rear of the locinut. After adjust -
ment, tighten the locknut, Note that if no relier i1s requipred
the flute change gears must be removed and the Rellef Adjustment
Knob turned until the follower is clear of the cam,

Lovsen the lockserew on the front of the 1Amount of Land Control!
and adjust the eontpol knob to suit the required land. One gom-
Plete turn of the inobd gives an amount of unrelieved land equal
to 1/8th of the total width of one land: Az an example, if each
land is required to be concentric for half 1ts width and relieved
for the other half, the jmobd would be given four complete turns,
Tighten the lockscrew after adjustment,

Mount the tap between centres and set the relief, Refer to !Set.
ting Instruetions and Calewlations for Pluted Work?,

Jet the two Traverse Sontrol 3tops on the front of the machine to
allov traverse to the end of the proposed thread on the work,
Plus approximately three threads at one end, and Juat clear or
the threads at the end where throwout?t takes place,

ui,

4s.

ue,

47,

48,

Lo,

50.

21,

o]

Set the throw-out trip so that 1t operates the plunger just ba-
fore the adjagent Traverss Control Stop 18 econtacted, Note for
2 R, H. thresd this 1s the lert hand stop and vice versa,

Turn the ‘Workhesad! switoh to 'R.H,!,

Turn the Wheelhead switch to 'low Grind! and press the Master
3tart button to atart the wheel.

Ensure that the wheel 1z well clear of the workpiece, and raise
the Wheelhead Return laver to advance ths Wwheelhead, The whael
Rust still be clear of the workpiece at this stage,

Operate the Traverse Control Lever to start the workhesd, "Turn
the wheelheat handwheel until the wheel lightly contacts the
workplece., 1If for any reason a pre-roughed workpiece ig being
ground, operate the handwheel and side-cut control simultanecusly

until the wheel lghtly put equally contacts both flanks of the
pre=-roughed foru,

From the above condition, 1,e. with the wheel 1ightly contacting

- the workpiece {plain or pre-roughed) depress the Rapid Throw.

out Lever to retract the vheel from the work, Traverse the
workhead back to the starting point by means of the 'Traverse!
Control Lever,

Loosen the two knurled nuts at the front of the Wheelhead Hand-
wheel and tum the scale mtil the required amount of feed ia
indicated against the Toro mark. Tighten the inurled sorews,

Press the Master Stop button., Selest 'arind High',

OPERATING SEQUENCE

52,

53.

Press the Master Start button to start the wheel,

Set the Coolant Supply switch to "Intermittent?,

-
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54. Operate the Traverse Control Lever to the left to traverse in
the forward direction,

55. Pull wp the wheelhead return lever, and wind in the feed hande
wheel with an even motion untll contact with tpe stop 18 made,
Do not faed too slowly, It is essential that the work revolves
at least one gomplete revolution after the wheel has been fed tc
depth and bdefore the throw-cut trip 1s automatically actuated,
NOTE: The foregoing instructions are specifically for plunge
cutting., When pass-over grinding, the wheel is fed in
to depth before traverse is engaged.
56, Operate the Traverse Control Lever to the right,
57. Press the Master Stop dbutton,
OPERRATING INSTRUCTIONS
AN EXAMPLE OF PLAIN TRAVERSE GRINDING FROM A SOLID BLANK
58, Any one of the following whee) forming units can be used,

(2) 35L Diamond Dresser for Multi-ridbed wheels together with

a sultable cam and diamonds. Refer to the appropriate sec-

tion C.

(b) LMA Diamond Dresser for Multi-ribbed wheels together with

a suitable cam and dlamends, Refer to the appropriate Sec-

tien C.

{c) 16 0B Automatic Crusher for Multi-ridbed wheels together
with a suitable ¢rushing roller, Refer to the appropriate
Section P,

(d) 16 oM Manual Crusher for Multi-ribbed ¥heels together with

a sultable crushing roller, Refer %o the appropriate Sec-
tion P,

59. Work holding equipment can comprise either of the following,

(1) Two centres and a work carrier or
(11) one collet and one tailatoek centre,

60, Por precision work, a diamond dressed wheel ip reconmended and
the work should be mounted between centres, 3 orushed wheel ia
sultable for production work and the work can be mounted in
collet and centre.

QRINDING METHOD.

61, Traverse grinding must be employed.

PROCEDURE

62. 3eleot, aount, true and balance a 25 mm {1 in,) wide grinding
wheel as instructed in Sections q,

63. Set the coolant sook to half open, turn the 'Coolant! s¥iteh to
~ 'Continuous! and set all other switches to 10£f', Press the

"Master Start' button and tum the grinding wheel by hand unti}
it 1s soaked in coolant, Press the "Master Stop! button ana ‘
close the coolant cock. Turn the 'Coolant! switeh to toret and |
the Wheelhead! switol to 'High Grind!, press the 'Master Start!
button and then, when the oil has been cenirifugally expelled
from the wheel, press the 'Master 3top! button, .

64. Set the grinding wheel to the helix angle, Refer to Section 2,
65. Set the 'Wheelheaa! switch as follows.

{a) to 'Low Grind' 1f the wheel 18 to de dressed using the 351 op
the LNA unit,

(b} to taute Crushing® 1f the 16 omp orusher 1s to be used and
ocperated automatically, or
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engaged, negligible amplitude is indicated,

54, The wheel 1is 'in balance! when the stroboscope can be held at any
cirounfrential position and no number is ssen to be predominant.

NOTE: When the majority of imbalance forees have been elimtnated,
re=truing the wheel will usually result in a more accurate
final balance.gondition,

PROCEDURE - METHOD 2

35. Mount the wheel on its adaptor and oreate & deliberate heavy spot
by securing all three weights together at any point on the adapt-
or. Note the number adjacent to the centre weight. Mount and
secure the assemdly to the spindle nose but do not fit the whesl
guard(s}.

36, Proceed as detailed in paragraphs 24 to 31,

37. Scan the numbers with the stroboscope until, at one position,
the number adjacent to the centre weight appears to be station.
ary. Note the amplitude indicated on the scale. Stop the mae-
hine, '

38,

39.

uol

ul,

bz,

Re-position the two cuter weights further, but equidistant from
the centre weight and sgain rotate the wheel at grinding speed.
Hold the stroboscope in the same position as before and again
note which number appears to be stationary.

1f the same number (1.e. the number adjacent to the centre
weight}) is again prominent then this continues to be the heavy
spot and the two outer weights must be moved yet further from it.

If another number appears to remain stationary, then ths imbal-
ance is near this number and the nearer of the two balance
weights (not the one adjacent to the original heavy spot) must
be re-positicned. This weight must be moved further from the
original heavy spot if the amplitude has increased, dut move-
ment of the welght towards the original heavy spot will not
neceassarily decrease amplitude,

Re-position the weights until, with fine scale engaged, nil or
negligible amplitude is indicated,

Whan the wheel is 'in balance', the stroboscope can be held in
any oircumfrential position and no number will bs predominant.
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Attachments || H

Pig. 1 Internsl Orinding Attachment

3TN _INTERNAL GRINDING ATTACHMEYT,

INTRODUCTION

1.

The internal grinding attachment {Fig. 1) is a self-contained
unit for mounting to the wheelhead drum and will permit inter-
nal thread grinding on components from £ in. (15 mm)} bore up-
wards to the capacity of the machine, A rigid one pisce cast~
ing houses the spindle drive unit and interchangeable wheel
spindles, provision is also made on the attechment for mount-
ing the internal wheel diamond dressing or ¢rushing wnit.

ATTACHMENT MOUNTING

2.

To change from external to internal grinding operations; re-~
move the belt cover together with the drive belts and motor
pulley. Remove the rear guard plats, Disconnect the flexidle
lubrication pipes at the whselhead unions; remove the top
cover and side guards from the wheel, Remove any attachment
mounted on the external spindle attachment face, Arrangs suit-
able 1ifting tackle, relesse the spindle unit securing nuts
and remove the spindle unit from the wheelhead drum.

Thoroughly clean the internal attachment and wheelhead dmm
abutment faces, locate the attachment on the wheelhead tenon
and secure the retaining bolts. Assenmble the pulley guard
backplate and mount the required motor pulley.

Connect the two flexible lubrication pipes to the spindle hou-

sing, the fead pipe being attached to the distributor bleock
gnd the drain pipe to the forward connection.
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the holes in the transmission ring. - Replace the end ocap ang therefore recommended that 8hould the necessity
retaining screws, for adjustment or dismantling arise the complete
unit should pe returned to the manufacturer fop

HANDWHERL STOF RIng rectification &nd re-buiid,

9. In order that thiy feature By be utiligeq for interns]

ADAPTOR
sliding eaten after firgt removing the manua) feed handwheel, @ LOCKNUT FLANGE (D

WHERL MoUNTING

10, pig, 2 11lustrates the method by which samall digmetap wheels
Are mounted directly to the spindie, ¥heels shoulq be mount.
od between fibre washera, sngupe that these ape in good oon.
dition. The bore of the wheel shoula be & good ri¢ on the
sentre serey,

s o

Ly
B R

. ‘ Fig. 4
‘ Large spindie

adaptor mowmnting

11, *The adaptop assemdly utilised with medium Capacity spindles
is 1llustrated in Pig. X Packing washers ¥ill not be requir.
ed between the wheel ang adaptop flanges, Bnsure that the
wheel 13 5 good fit on the adaptop flangs, T 'C' spanners
will be required to mount the assembly, one located on the
adaptor and the othep employed to Secure the locknut, Re.

2 spanner on the two apindle flats,

12, The Bethod of aounting the larger Cipacity wheels 1g 11lustr.
ated in Pig, 4, o remove the wheel ang adaptor unit pemoyve
the locknut (2) (holding the Spindle with g o1 spanner on
the adaptor), Mount the specia} extractor pig, 5. tightening
the centpe serew to withdraw the assembly from the spindle .
nose, Fig. 5 Adaptor extractor .

IMPORTANT: Spindle ang drive unit assemblies ape assembled
and tested under controlled conditiong. It is
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5. The internal coolant supply should now be fitted as follows: = INTERNAL SPINDLES,
Remove the rear cover plate from the workhead. Insert the T. Spindle drive is effected by a common drive unit housed in the ;
coolant supply tube into the hollow collet drawbar spindle attachment body, the drive being transmitted to the spindle by
and sscure, utilising the specilal spanner provided, 4 leather transmission washer. The standard spindle wnit sup=-
Pllied with the attachment is suitable for alil internal grind-
NOTE: Certain machines will require the collet drawbar hande ing operations whare the bore of the componsnt is batween }1n,
wheel and end cap to be removed, (38 mm) and 5 tn. (125 mm), In addition a complete range of
alternative spindles, fully interchangeabls in the attachment
6. Fit the bracket over the cover opening at the rear of the housing are azvailable for componants having bore dismeters
workhead and connect the flexible coolant supply hose to the from § in. (13 =mm) up to the maximua capacity of the machins,
coolant pump tee connection, A short length of formed tube ‘
with an adaptor is fitted to the niin eoclant plpe, replacing SFINDLE MOUNTING
the notzle used for external operations. The internsl coolant
supply tube may be extended through the workhead and the noz- 8. Ensure that the leather transmission ring is ritted and is
gle adjusted as required; when fully extended the tube 1s in good eondition. Remove the spindle retaining ring from
retained by a sleeve nut, A hinged splash guard to enclose the housing and insert the spindle unit, the loeation dowel
the chuck or faceplate can be mounted to the tenon at the engaging the slot in the housing., Rotate the drive pulley
rear of the workhead casting. : and apindls to ensure that the drive pins correctly locate
o®
FIBRE WASHER @ LOC%NUT ADAPTOR

ADAPTOR N i
@ RETAINI .
SCREW

RETAINING =
SCREW

Pig. 2 Wheel mounted directly to apindle

Pig. 3 Medium spindle adaptor mounting
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I, GRATICULE MICROSCOFR

INTRODUCTION

18. The gratioule microscope and ancillary lighting attachment

facilitates acourate checks to be made of the wheel and
component thread form without the necessity of removing
e¢ither from the machine, Nicroscope and acoompanying
lighting attachment are readily mounted to the machine,
the former being simply retained by a ocast dracket which
slots on to the front of the tableguard; the lighting
fitting 1s loocated on a special lug provided on the wheel-
head, electrical connection deing made to a pre-wired
socket on the electrical cabinet.

MICROSLOPE GRATICULRS

19, The graticule is an optically correct glass engraved with a2 facim.

ile of the thread form; each 1a supplied in a special mount from

which it must not be removed, draticules are readlily interehange-
able in the mounting holder and a wide range are available in add-
ition to the standard which shows thread angles of 474 - 55° and

600. Alternative graticules are as follows, & separate graticule

smbraces each of the following thread Fanges:

B,3.W, Porms.

(a) 4 -4}, 5, 6, anda 7 2.2,1,

{v) 8, 9, 10 and 11 7.2,1.

{e) 12, 14, 16 and 18 ».p,1,

(a) 20, 22, 24, 26, 28, 32, 40, 48 and 60 T,P,1,

Metrio. Pitches,

(a) .25, .3, .35, .4, .45, .5, .6, .7, =75, .8, .9, 1.0, 1.25,
1.5, and 1,75 mm,
(b] 200| 2-5' 3-0. 3-5 and “.O n,

Graticules for thread forms other than those listed above can be
made avallable on receipt of the relevant form details,

ASSEMBLY

20,

21,

1WTRODDCTION

'
%

23,

Mount the 1lighting fitting to the wheelhead lug and eonnect the
Supply oable to the socket provided on the electrical ocabdinet,
Loocate the microscope support bracket on the machine front guard
and secure the knurled retaining sorew. Relsase the graticuls
holder retaining sorew and position the gratioule and holder in the
prisom stem, PFit the eyeplece to the dovetail sount on the aten

head and secure the Assenbly by mesns of the ballend retaining lev.
or,

Remove the objective lens from its protective case and screw it in-

to the prisom stem. Adjust the asseadly to foecus and align the
graticule form to the actual whes] form,

IKPORTM; The graticule Rioroscope is a precision instrument and
the utmost ecare should be exercised in handling it,
Alvays ensure that the objective lens and graticules
are returned to the special protective cases after use,
Photographic lens tissues should be used for cleaning
purposss,

A/’_ ’

—

}

The U4OP work locator Pig. 7 1s a valuable assat for produection
grinding of pre-roughed workpleces and enables sach compormnt in
the bateh to be pre-set for loading in the machine in the correct
relationship to the wheel ribs; obviating re-setting the machine
controls for each component,

The locator comprises a base bar supporting two ¢ast brackets and
& centre stylus bracket, 'The fixed end braoket incorporatas a

-
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MOUNTING THE WORKPIRCE

=
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13, It 1is recommanded that ring gauges and similar components

should be mounted utilising s faceplate fitted with the spec- 7

1al "MATRIX! block clamps Pig. 6. ¥When mounting the compon- , R

ent ensure that sufficient space is allowed at the rear of Qym f [

the component to psrmit the whesl to pass completely through \/ /’/
the componsnt bore.

14, Two optional faceplates are avallable, these being 6 in.
{152 mm) and 12 1in, (305 sm) in diameter. Both faceplates
are supplied complete with block alamps, teebolts and sup-
port aorews (Pig.6). a

15. Por production work a 9 in. {228 sm} capacity 3-jaw chuck
is availadble as an alternative method of workholding.

®

wOMmMLCE

i

SPIXDIE SPEED COWTROL

16, The 'wheelhead’' switoh is provided with an 'internal grind-
ing' position which must be selected prior to the Iatart!
button being pressed, When grinding,the internal spindle
rotates in the opposite direction to the external spindle,
the exception being the dressing operation. 8witeh select-

ion when changing from internal grinding to dlamond dress-
ing is as follows:

{(a) Depress the ‘atcp! button,

XXX

pig. 6 '"Matrix' block olamps

t fextermal ind!,
(b) Select 'Externsl grind! and position the wheelhead (b) Select lexternal gr
switeh at ‘high grind!, {e) BSelect 'high grind!,
{c) Press the ‘start’ button {d) Press the 'start! button,
. 1off' on the wheelhead switeh.
(4) Select 'low grind', An interval of a second or so {¢) Select .Of" on , ! ] .
should elapse between (c) and (d) {f) Select 'crushing' on the wheelhsad switch,
: 'ontinucus? coolant should be selected and applied
17. 1Internal grinding to erushing the wheel necessitates the noTR 3:““ both operations PP
foliowing selection saquence: ' With the 12 in. diameter facsplate mounted it will
(a) Depress the 'stop' button not be possible to form the whesl with the 5L

Multi-Ribbed Diamond Dresser,
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centre to which an adjustable arm fitted with a dumey driving peg
1s attached to simulate the workhaead faceplate, The adjustable end
braoket is fitted with a spring loaded centre to simulate the tail-
stook, A suitable stylus (selected from the range available for a
wide ranges of pitches) 1s held in a SPring loaded plunger in the
stylus bracket, aimulating the wheel ribs, A dial indieator iy
fitted to register the stylus contaet with the vorkpieoe.

SETTING

24, The first finish ground somponent complete with the work carrier
is mounted between the locator ctntres, the plain prong of the car-
rier fork locating the dunmy driving peg. look the carrier to the
Peg with the inurled serew in the opposite prong, Lotk the sliding

end dracket to the bass bar; mount the dial indicator and a suit-
able stylus,

25. Position the stylus bracket approximately oentral along the fora
axis; pivot the bracket o that the stylus makes contaot with the

root form and a reading 1s obtasined on the dial indicator. Look the
stylus bracket to the base bar,

26, Slacken the 2dfustable arm lockscrew and slowly rotate and counter.
rotate the workpiece, carpier and adjustable arm as one unit until
the reveraal point of the indicator needle is ascertained; tighten
the adfustzble arm lockscrew, fThe stylus will new be in the post-

tion ocoupled by the grinding wheel on its final pass and equi-
distant from both flanks, .

‘ Pig. 7 UOP Work Logator
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81.
Bz,

83.

87.
88.
8g,

90,

9l.

Close the oooiant coock,
Fress the 'Master Startt button,

Move the traverse control lever to the right, The work will tra-
verse to the left. When the mid position is resched (approximate]
return the lever to the vertical position,

Slacken the feed stop looking screw and push the feed stop back-
ward, Turn the feed handwheel until the wheel just touches the

work and then press the rapid throw-out lever on the right hand

side of the fesd unit. '

Move the traverse control Jever to the right. The work will tra-
verse to the left and stop at the traverse extreaity,

Loosen the two knurled nuts on the front of the feed handwheel,
Move the feed stop forward and turn the knurled stop ring sc that
its integral atop contacts the left hand edge of the feed stop,

Turn the feed handvheel tc advance the grinding wheel the thread
depth distance, lock the feed stop and tighten the two nuts on
the handwheel.

Raise the rapid infeed lever on the left hand side of the feed
unit,

Open the coolant cook.
Position the splash guard.

Move the traverse control lever to the left. The work will tra-
verse across the face of the grinding wheel and will stop when
the fulil thread length has been ground and the wheel will then
automatically retract rapidly. Movement of the traverse control
lever to the right will return the workslide and the machine will
stop in the correct position for grinding another identical com-
ponent,

NOTR: 1If the machine has an 'Auto Return! switeh the workslide
will automatically return to the correat position for
grinding another identiocal component,

OPERATING IXSTRUCTIOK3
AN EXAMPIE OF PLUNGE GRINDING PROM A SOLID BILARK
EQUIPMENT
92. Bither of the following orushers oan be used to froe the wheel,
(a) 16 aMB, Automatio erusher for multi-ribbed wheels together
with a suitable orushing roller. Refar to the appropriate
Seotion P, '
(v) 16 GxC, Manual orusher for multi-ritbed wheels together

with a suitable orushing roller, HRafar to the appropriste
Seotion P,

93, A dlamond dressed wheel oan be used but u arushsd vhesl is more
able to withstand the pressure on it during plunge grinding.

94, Work ho;ding equipment oan comprise any of the following, : -
(1) Two centres and & work carrier, |
(11) A 230 mm {9 in,) three jaw ohuok, or
(111) One collet and cne workhead cenire.
The cholce will depend on ths work and the equipment availadle,
QRINDING METHOD
95. Plunge grinding must be employed bescausa the shoulder prevents
the full thread length being traversed aoross the face of ths

wheel,
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113.

114,

115.

116,

117.

-118,

119.

120.

aenove the finally driven piteh change gear from top of the
workhead and engage and turm the pitoching handle w 1 the left
hand sdge of the grinding whes) is aligned with the left hand
extremity of the required thread length position on the work,
surmn the feed handvheel until the wheel zlmost touches the work
and, if neceasary, turn the pitohing handle to finally align the
work to the wheel,

Press the master '3top! bdutton to ensure that all the motors have
atopped and set the oontrol station switches &8 follows.

Wheelhaad ..-......-....-...315’1 arind
Workhead .u...o.-...o.‘tloolnoﬂn
External/Intarnal ,...e.sss.Extarnal = On
coolmt ....Q...............orr

Hob drinding Dntlo.o.--l.t‘ooorr

The settings of the other two switches are immaterilal at this
stage.

Remove the pitching handle and replace the pltch ¢hange gear.
Cheok that these and the workspeed pickeoff gears are adequately
lubricated and not too tightly meshed.

1

Press the master 1Start! dbutton. The wheel and the work will ro~
t..teo

murn the feed handwhesl to advance the wheel and imnediately the
wheel touches the work, cease turning and press the rapid throw=
out lever. Preas the master 18top' button,

Note the infeed setting on the handwhee) sosle,

Move the traverse control lever to the left and set the left
hand traverse stop so that 1t contacts the lever, Slacken the
trip losknut and adjust the trip sered until the traverse control
lever springs to the vertical position, Tighten the loocknut,

Set the rapid throw-~out trip sc that 1t is depressing the plimger
behind the traverse control lever,

121,

122.

123.

2y,

125.

126,

127,
128.

129.

130.

131.

Turn the facepla’
hand.

or Chuck} 13 turns (540°) anti-glookwise by

Move the travesse sontrol lever to the right and set the right
hand traverse stop so that it contacts the laver. Slacken the
trip locknut and adjust the trip screw until the traverse ecantrol
lever springs to the vertical position. Pightsn the locimut,

Loosen the two knuried nuts on the front of the feed handwheel,
Move the feed stop forward and turn the xurled atop ring so
that its integral stop contacts the jeft hand edge of the feed
stop.

Tum the feed handwheel to advance the grinding wheel the thread
depth distance, loock the feed stop and tighten the two nuts on
the handwheel.

Turn the feed handwheel to its original setting as noted in pm.
31.

get the 'Coolant! switoh to !Intermittent!; snd the 'Auto Return!
switoh, if incorporated, to tR.H, Autol,

Open the covlant eock,
Position the splash guard,

Raise the rapid advanoe lever on the jeft hand side of the feed
unit.

Press the master 'Start! button, move the traverse control leve |
er to the left and then, without delsy, tum the feed handwheel
slowly, continuously and deliberately so that the grinding vhesl
advances and reaches full depth when the work has rotated 180°,

The work will traverse across the face of the wheel and when the
full thread length has been ground the wheel will automatically,
rapidiy retract and the work will stop.
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27.

Release the screw in the carrier prong, remove the workpiece and
detach the carrier, Subsequent components are now mounted as
follows: «

() Mount the ecarrier to the pre-roughed workpleoe {do not tighten

the carrier lockacrew),

{b} Mount the 3ssembly 1in the locator and secure the carrier prong

to the peg as previously detailed,
(¢} Slowly rotate the workpiece until the dial indicator nesdle
registers the reversal point; secure the oarrler lockacrew,
(d) Remove the workpisce and sarrier and mount the assembly be-
tween the machine centres in this attitude,
for all subsequent ¢omponents in the batceh,

39RA HOB OQRINDING ATTACHMENT

INTRODUCTION

28,

The hodb grinding attachment Pig. 8 will produce high precisien
hobs of up to and including 7 in, {178 »m) maximum diamster, "he
attachment spindie incorporates a self-contained drive motor;
spindle lubrication being effected by an o1l mist systea, Qrind-
ing wheels up to & maximum of 4 in., (100 sm) diameter my be moun.
ted with the attachment,

ATTACHMENT MOUNTING

29,

30,

Prior to mounting the attachment 1t will be necessary to remove
the external spindle unit from the wheelhead drum, Remove the
belt cover and drive belts also the back guard plate, S$lide off
the top cover and remave the side wheel guards., Disconnect the
oil return pipes from the spindlehead and fit the straight conneg-
tor to prevent the ingreas of dipt into the system, HRemove any
attachment mounted to the external spindle attachment face, also
the spindle retaining nuts, Arrange suitadle 1ifting tackle and
reacve the external spindle unit from the wheelhead drive,

Thoroughly clean the attachument and wheelhead sbutment facer and

Proceed as above

3.

32,

33.

34,

=]

mount the attachment to the wheelhsad locating tenon and- dowel,

Mount the oil mist lubrieation unit in a convenient positicn and
conneet the air supply. Secure the flexible oil mist supply hose
to the attachment inlet noxzle., Set the lubrication unit control
valve to supply 5 to 6 drops per minute, :

A working pressure of 14 p.8,I, {1.0 k‘/ﬂlz) is recommendsd.
Insert the motor lead into the pre-wired socket en the slec-
trical cabinet; operation iz controlled from the maching
centrol station.

NOTE:

WHEEL ADAPTORS,

The standard wheel sdaptor supplied with the unit will accomodate
grinding wheels of ¢ in. (19 mm) bore and 4 1n. (12 mm) thieck,
Listed below are optional wheel adaptors for alternative wheel
siges,

Orinding Wheels

Bore Thickness

£ in, {19 mm)
1d in. (31 ma)
14 in, (31 wm)

£ in. (6 mm)
t in, (6 mm)
{4 in. (12 am)

Wheel adaptors are located to the taper on the spindle nose and re-
tained by a slotted & 1in, B,S.P. L., retaining serew, To with-

draw the adaptor unit from the spindle nose; release the retaining
screw and insert the special ¥ in, 22 T,2.1. extractor serew in the

adaptor, tighten the extractor screw to withdraw the assendly from
the spindle ncse,

GENERAL

From a position parallel to the work axis the spindle may be adjus-
ted as follows,
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PROCEDURE

0]

103. If flute charfi’e gears are fitted, remove at least one of then,

104, Sslect and mount the pitoh change gears on the top of the work.
96. Selsct, mownt, true and balance a 50mm {2 in.) wide grinding hesd,

wheel &8 instructed in Seotion 4.

105. Select the workhead pitch ratio to 'High'! or 'Low! as required

KOTE: The wheel width should always be approximately 25% great- and move the right hand lever to engage the spindle drive.

er than the thread length,

106, Tum the 'Coolant! switoh to Continucus! gnd fully open the

97. MNount the erusher unit. If the 15 GNB is employed, remove the crusher coolant supply ocook.

dumsmy plug from the eleatrioal cabinet and insert that of the

erusher, 107. Press the master 13tapt! button and orush the wheel, Refer fto.

Section p.
98. Set the coolmnt coek to half open, turn the 'Coclant! switch to

'Continuous! and set all other switohes to 10£1', Press the NOTE;
"Master Start' button and turn the grinding wheel by hand wntil

it 1s soaked in ecolant. Press the ‘Master Stop! button snd

close the coolant sook, Turn the 'Coolant! switoh to 10rf1 and

the whoslhead switoh to 'High Grind', press the fMaster Start!

button and then, when the o1l has been centrifugally expelled

from the vheel, press the master t3top! button, 108,

If hand crushing ix employed, the roller must be fed slowe
1y, deliberately and continuously into the wheel so that
the wheel 13 forushed! and does mot grind the roller.
Izmediately the form is complets on the wheel, raise the
roller.

If the work 13 to bes mounted between centres, clean the bore of
the tailstook barrel before ritting Sts centre.

99. Set the grindin; wheel to zero helix,

109. Clean the workspindle bore and fit either a collet or a centre

100, Set the "Wheelhead'! switch as follows: as required,

(2) to 'Auto Crushing'! if the 16 axp orusher i1s fitted and ia 110,

It two centres are used, fit a work oarrier to the work,
to be opsrated Automatically, or

111, Clean and lubricate the centre holes in the workpless, position

(b) to 'Hand Crushing' 1f the 16 GMC crusher is fitted, or the tailstook and mount the work,

(e) to 'Hand Crushing' if the 16 GMB 1s fitted and 1s to be . CAVTION:

Do not overtighten the tatlstock sasuring nuts. No.M§
manually operated,

Machines have a safety screw on the tailstook and al-
though not essentiasl it ean be used for this type of

101, Jeleot and mount the workspeed piok-off gears in the gearbox, component, Refer to Section B,

A very slow workspeed 1s usually selected for plunge grinding,

112. Turn the feed handwheel to retard the wheel 15 mm, (§ in.) olear
of the largest dlameter of the work and then raise the rapid ad-
vance lever on the left hand side of the feed unit,

102. Set the workspeed range lever in the gearbox, The low range is
normally selected for plunge grinding,
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(a) Radial displacement through 90° 1n the vertieal pline. Release
the locknut below the spindie head and adjust through 90°;
intermeciate positions are set with a sine bar.

{b) Vertioal adjustment to 14 in, (38 am) adove the work centre
l1ine, Release the locknuts at the side of the vertical slide
and adjust the slide Position either by interposing slip
gauges batween the faeing on the mit body or Alternatively
by direot reading on the attachwment geale,

(¢) Madial dfeplacement through 180° 1n the vertical plane,
This adjustment Provides a method of socourately produaing
symmetrieal hod forms, each flank may be ground from ident.
lcal settings. Release the two hexagon looknuts located in
the recesses on the Attachment casting, utiliaing the special
oranked spanner provided. Swing the wmit clockwise from stop
to stop and secure the looknuts,

5. The wvheelhead drum is displaced radially to lay over the gErinding
vheel at the helix angle of the work form,

36. Limited drive Delt tension can be achieved by rotating the body
of the drive motor in its eccentrig housing; this i achieved by
releasing the seduring serews and inserting a tommey bar in the
end plate apartures, W¥hen the correct tension 1 achleved lock
the securing screws,

37, Orinding wheel peripheral speeds |ay be varied by mounting altern.
ative drive pulleys. Three optional pulleys are available to pro-
vide the following spindle speeds, 3250 to 4600 and 7100 r.p.m,

YHEEL DRESSING
38, The wheel may be dressed to a multi-rib form utilising the multi.
ribbed dlamonA dresger {Seetion €} op iltemlthely a single point

wheel form can be produced employing the 2TVC dresser mounted bew
tween the michine centres (Pig. 8). A suitable erushing ‘rollep

33.

and mounting arbop my alsc be employed to form the vheel, the
fssembly being mounted betwesn the machine centres, Por wheel
forming operations with the multi-ribbed wheel erusher the attache
ment spindle will be rotated using a oranked handls tnserted
through the aperture in the attsohment casting to locate drive
dogs on the motop pulley,

The method of setting and operating the machine for relleving 1

descrided in Setting Instructions' ang Caloulations fopr Fiuted
York!,

4o To 60O INCLDLE , :bE..LE.'TE:E;
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Pig. 12 11038 ¥heel Truer
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11038 WHEEL TKUER

TRUING THE WHEEL

INTRODUCTION 62. Release the tailstock retaining clamp and adjust the position un-
til the truing diamond ig positioned at the left hand aide of the

61. The truer {Pig.12) consists of a bracket incorporating locatlen wheel (the tailstock barrel fully extended). Truing 1s effected
holes for standard d1amond holders; grub serews secure the hold- by operating the barprel lever to traverse the diamond from left
ers for operation. The unit is designed to encompass the tail. to right aeross the face of the wheel. Note the direction of tra-
stock barrel to which 1t 15 secured by a square head lock screw, versze and the angle at whiech the diamond 1is presented to the wheel
the unit being secured with the truing diamond in a position P1g.13: Truing must not be attempted on the return stroke,
slightly below the wheel centre line,

GRINDING WHEEL

O,

DIRECTION OF TRAVEL

D

STANDARD DIAMOND

Pig. 13 fTruer action
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Coolant | M

INTRODUCTION

1. The basic coclant system consists of a free-atanding tank and
motor driven impellor pump to be located in the recess at the
left-hand side of the machine base, The coolant pumsp has & water
rating of 12 imp. gall./min, {54 litres/min.) and the tank cap-
dcity 1s 30 imp. gall. {136 1itres), Coolant ia discharged via
& flexible armoured hose to the adjustable norzle at the wheel-
hesd; eoolant flow being regulated by a manually operated control
valve,

2. Always use the maximum coolant flow possible and ensure that the
flow is directed at the intersection of the wheel and workplece.
Maintain the maximum level in the coolant tank to ensure that the
pump will at ail times be totally immersed. Do not permit coolant
o1l to flow onto a stationary wheel; to do so will result in the
wheel assuming a state of imbalance and miy result in breakage
when starting up.

3. The coolant tank should be drained and thoroughly cleaned at reg-
ular intervals, Re«plenish with fresh coolant o1l, Avoid eontin-
uous ‘topping up'!, this will lead to an accumulation of sludge in
the tank which will, by the nature of the coolant 011 be slow to
settle, recirculation will therefore occur to the detriment of the
component Finish,

COOLANT OILS

' The correct choise of coolant oil is of prime importance. Tha
Principle purpose of a coolant oil is that of heat dissipation
but coclant oils fulfiliing only this requirement will not be
adequate in producing the best results with these machines, Ex-

haustive iests have proven the coolant oils listed below to be
superior for all operations with these machines; wheel glazes and
falcgging? are practically eliminated, thus finer wheel forms ean
be readily meintained, The coolant o1ls recommended bdelow are
Rlso ideal when forming the wheel by the terushing! method, per-
mitting the orushing roller to be fed into the wheel with the ain-
imum of effort,

NEVER USE SOLUBLE OIL WHEN CRUSHING
5.  Recommended propriet;ry ooolant oils:-
Alexander Duckham & Co. Ltd.
"Kemcut 3007
'Adformal RPT!

Shell 011 Co. Ltd4,
'Shellcut Ta'

Edgar Vaughan & Co, Ltd.

1Prapol TGt

Castrol Fletcher Miller,
*Illocut TG.20' medium
'Illocut TO.40' heavy

EXTRA EQUIPMENT

6, WM., ccclant clarification equipment is available as non-standaprd
&nd two methods of installation are 1llustrated in Section o),
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Method 1. Twip single rotop units, model 20-15-0 with M.S5.E.50 imp,
gall. (227 1itres) capacity tank. Used asoolant is gravity fed into

the top of the clarifier rotors from where it basses into the stope
age tank to be discharged to the wheelhead,

Tvin single rotor units, model 20-15-p with M.8,E,50 imp,
gall, {227 litres) capacity tank, y & R Hall refrigeration unit
with integral IMATRIX ! storage tank, Used coclant i1s Eravity fed
into the top of the elarifier rotors, and passes into the storage
tank, Clean tepid coclant 1 discharged frox the storage tank and
basses through the refrigeration unit to the integral tank ang s0
to the vheelhead,

R.5.E. CENTRIPUGAL CLARIPIRRS

INTRODUCTION

7.

1o,

This 1s & condensed version of M,S.E, Technical Publication Mo, 28
for Single Rotop (Series 20) ang ™in Rotor (Series 40) Claritiers,
¥iring diagrams ¢an be supplied oy requesat,

three standard inlet
of tank ¢apacities is pro-
but the 15-inch inlet unit

They are manufactured as baste units with
heights (22, 18 and 15 inches), 2 choice
vided for 22.ineh ang 18-1nch inlet units
has only one size of tank,

Each basic unit has three Numbers to denote
15 the series nuaber, the second denotes the
inches) and the third 1s the

the model, fhe firat
inlet hetght ({in
tank capasity (in Imperinl gallons),

A letter surfid 1s added to denote the three-phase operating volt.
age supply as follous:

' : hoo/uhov, sp ¢/s,
'Kt : 365/u00v. 50 o/s.
"MV . 220/2u0v. sp e/s,
Nt : kBo/520v, 50 ¢/s,

11,

Alternative electric SYstems, are available
appropriate system 1s
when the unit is

PRINCIPLE o OFRRATION

12,

13,

1y,

15,

P1PE

16,

17.

Series 20 Clarifiers have 4 single rotor and one inlet and Saries
40 Clarifiers have two rotors and two inlets,

Dirty coclant 1s fed into the 8loping inlet Pipe and pazses into
the open top rotor whieh is driven at high spesd, 1t is then ds.
flected by the centre eohe toward the bottom where sentrifugs)

force acts and Packs foreign matter into a oaje against the wal)
of the rotop liner,

Clarified soolant overflows through the hole 1n the top of the vane
assembly into a storage tank ang 14 then pumped back airect to the
michine or to 1ts ccolant reservoir op auxiliary tank, Output must
not exceed the input capaoity stated on the instruotion plate other
Wise the rotor motor ¥ill bde overloaded, ‘

Each rotor has s long 1life removabdle flexible liner whioh s ahaped
to the inner oontours of the rotor and i Sescured inside the rotop
by a removabdie Vane assembly., This assembly consists of an open
top ring ang saveral vertical Paddle type vanes.

CONNECTION - INLEY

having to diseonnect the Pipe,

All clarifiers require 2-inch bore tudbing, the ends being secured

by hose ¢lips,
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66.

67.

68,

69.

70-

71,

13.

.

75.

fc) to tHand Crushing' if the 16 GMC crusher 1s to be employed,
or

{d) to 'Hand Crushing! if the 16 GMB crusher is to be manually
operated.

Select and mount the workspeed pick-off gears in the gearbox,

If flute change gears are fitted, remove at least one of thenm.

32t the workspeed range selector lever in the gearbox.

3et the workhead piteh ratio selector lever and move the right
hand lever to engage the spindle drivs.

Select and mount the pitch change gears on the top of the workhead,

Mount the appropriate wheel forming unit and dress or crush the
wheel as detiiled in Sections C and P respectively,
NOTE: Maximum continucus eoolant is pequired for erushing,

Clean the bore of the tailstock barrel and £it a centre. Clean the
workspindle bore and fit either a tollet or a centre as required.

If two centres are used, fit a work carrier to the work.

Clean and lubricate the centre holes in the workpiece, position
the tallstock and mount the work,

CAUTION: Do not overtighten the tailstock securing nuts,

Turn the feed handwheel to retard the wheel § in. {15.8 mm} elear
of the work and then rajise the rapid advance lever on the left

hand side of the feed unit soc that the wheel advances to almost
touch the work,

6.

1.

79.

8o,

Remove the finally driven pitoh change gear from the top of the
workhead and engage and turn the pitching handle until the right
hand end of the work is just clear of the left hand side of tha
wheel, Press the IMaster Stop! butten to ensure that all motors
have stopped, Move the traverse oontrol lever to the right and
set and adjust the right hand traverse stop so that it contacts
the lever, Slacken the trip locimut and adjust the trip screvw
until the traverse control lever springs to the vertieal position,
Tighten the loocknut,

Turn the plteching handle until the left hand end of the work 1is
Just clear of the right hand side of the wheel. Move the traverse
control lever to the left and set and adjust the left hand trae.
verse stop so that it Just oontacts the lever. Slacken the trip
looknut and adjust the trip screw until the traverss control lay~
er springs to the vertiecal position, Tightsn the losknut,

Set the rapid throw-out trip so that 1t is approximately 2 mn,
(1/32 1n,) to the left of plunger behind the traverss control
lever, 1,8, so that the wheelhead throwecut mechanism will oparate
immedigtely after the full traverse of the work seross the wheel
face,

Remove the pitehing handle and replage the pitoh change gear, -
Check that these and the workspeed pickeoff gears are adequatsly
lubrieated and not too tightly meshed,

Set the control station awitches as follows:

¥heelhead ..u.-.a...-.....-.lﬁgh arind

Workhead ssenssscsscsarnnsrssRH,

External/Internsl veevussess On. External

Coolant tsscessrnssnnssssssesinternittent

Hob al‘indinﬂ sssnassesssasse s OfT

Speed Retumn stesesaansssesssFASt Return
* Auto Return sssssnesesssnsssaR.H, Auto

* not all machines have this switoh,
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LUBRICATION

1. Machine and wheelapindile lubrication 1s supplied by two mechanical

pump units,

(8) The gearbox pump. This supplies ludbricant to A repervolr at the
to the

top of the gearbox casting from where it Eravity feeds
gearbox lubriestion points.

(b) The base pump, This is & dual purpose pump having two separate
sump units for both machine and spindle lubricant, located at

the rear of the hinged cover plates on the right hand &
the machine base,

2. VWorkhead lubricant is gravity fed fros the workhead resery
workslide lubrication being supplied via, a distributor mo
in the gearbox, this also supplies lubricant to the leader
housing bevel gear also the leadscrew and nut and rapid th
nut on the feed unit,

1de of

oir,

unted
nut

rowout

3. Wheelspindle lubricant is ¢irculated to the internal/external

spindle and returns to the spindle oil side of the base pump unit

to be recirculated,

u, Wheelhead slides and leadscrew &re lubricated from a reservolr at

the lower left hand aide of the wheelhead,

5. All machine major components are lubricated through pre-set needle
regulator valves (rigs. 1 and 2). These valves ahould not require

re-adjustment but should the necessity arrise flow settings for

each valve are as follows,.

7.

Regulator Valve Plow Settings PFig. 1 ang 2,

knlre Settings (drops per minute)
A

Siwimluiois
N oo [

120

It 1s essential that the slide Ways are flooded prior to the

workslide being traversed, Regularly drain and refill the gear-
box with the specifind lubricant,

Note: An accumalation of foreign particles in the lubricant will
reduce the efficiency of the magnetiec clutohes, }
When the wheelhead 1s 1inclined at a L.H, helix of 30° or more
lubricant should be pumpsd through the nipple on the wheelbsad
rear pulley bearing housing. This bearing will not receive normal
lubrication whilst the whealhead 1 inolined at the angle stated
above, :

RECOMMENDED LUBRICANTS

All machine lubrication points should be replenished in ascordance
with the frequency chart using either the lubricant spealified balow
or a suitable alternative of equivalant specification,
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9.

0.

Spindle 0$1: Mobi} Welocite §1
Specific gravity at 15.56°c................................. 0.882
Viscosity Xinematic at 37.78°c.................... 10 centistrokes
Minimum open flash polnt.................................... 15400
Raximum pour point........................................... 130¢
Viscosity index (Iinliut)....,................................. 75

Machine OIL: Mobil D,T.l. Hengz Bedium

Specific gravity at 15.56°C................................. 0.884
Viscosity Kinematic at 37.78°C.................. 63.6 centistrokes
Minimum open flash point.................................... 210%
Maximum poyr point..............

Viscosity index (minimum)

.l.l.l"l.ll..lt..'ll.ll.' 11.1100

--n.-o.--tco-lnn-lnclo'l-noooo-q‘toall 91

[R]

11.  Gearbox 011: Mobil p,7.2. L4 3 3 _
Bpecifis gravity at 15.56°0................................. 0.B7y
Viscosity kinematic at 37.78°c.................... 32 centistrokes
Minimum open flash polnt.................................... 2q1°c
Maximum pour point........................................... 11%
Viscosity index {minimun)

l.ll."..........lll....llll.....'..l 103

12, Lubrication Schedules
Daily 1  ILubricate wWith oilgun,
2  Lubrioate with oilgun,
3 Inspect level, Top Up as reguired,
Weakly |4 Inspect level, Top up as required.
5 Plller plug and dipstick, Top up as requlred,
{Machine oil)
6__Valve to be fully opened to fiooq base 011 pockets,
Bvery 317 brain and refill (spindle e11),
months 18 praan and refi11) (machine oil),
Yearly 19 FRenew 0li clearer Tfelt,
:*:IHPORTK”T= This gearbox 011 pay been selected only after ex.

tensive research, Even when using an o1l
8Pparently equivalent oharncterileicl. it

: 1% possible
that 8dditives ip the equivalent o1} could rendep i1t
unsuitable fop direct subatitution.
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PRESSURE RELIEF WLVE
FOR MACHINE OIL

. | | : R ;‘ j
, | ) ' !
S _f ¥ VN l 9'
R A _;__:\ %

‘ W — H
*
t
— a
! B.
g F .§/ E OILSIGHT FOR SUMP OILIGHT ’l."f\ﬁ SGHT
MACHINE OIL RETURN FOR MACHINE OIL FOR SPRIOLE OIL
Pig. 1 ‘Lubrication Diagram
- 3g.122
AR




=]

WORKHEAD
OILSIGHT

PRESSURE RELIEF VALVE
FOR SPINDLE OIL

Flg, 2 Lubrication Diagram
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NOTES ON CAN3 AND DIAMONDS

The following information has been compiled with a view to helping In
the selection of cams for use on the Matrix Thread arinding Rachine,

These notes cover the latest range of Tap Pora Cams, which are also
suitable for producing Thread Rolls for Taps {see rotes dealing with
Cams for B.S.I, Taps and Thread Rolls for Taps.)

The previcus method of using factored wheels for Sharp Vee Threads,

has been forced to concede to Actual Formed Wheels in the interest of
higher productivity. There 1s no hard and fast rule, each particular
Job should be considered before deciding the type of Cam and Diamond
which will be used. A glance at the table concerning Sharp Vee Threads
will immedintely show which Cam and appropriate Diamond can be used for
any particular thread on this range,

It should be noted that when ordering Diamonds, it is essential that
"the piteh for which the Diamond is to be used must be stated., This iz
due to there being three types of Diamonds of varying exposure, vir,:

Type 1 (Standard), Type 2 (Medium), Type 3 {Large}, Por example, a
.007" Flat Vee Diamond for 20 T,P.1, Whitworth Thread would not be
suitable for 10 T,.P,1, ¥hitworth Form due to the fact that the exposure
of the Diamond for the 20 T.P X, 12 tnsufficiont t2 glear the dopth of
a 10 T.P.I, Thread,

CAMS FOR STANDARD WHITWORTH PITCHES

Osuge proportions Radius
T.P.1. 31ze of Flat Vee on
Roughing Diamond Cone Diamond
3F to 26P inclusive +007" +005"
27P to 52P inclusive .003 "=, 004" .0025"
S54P to 60F inclusive .003" 002"
61P to T2P inclusive 002" L0017

For pltches finer than 72 T.P.1. the method of truing wltra-fine
threads is used,

CAMS FOR BA PITCIES

Gauge proportions Radius
Designation Size of Plat Ves on
Roughing Diamond Cone Diamond
0.BA to 3,BA inclusive 007" 005%
b.BA to 8.BA inclusive +003 ", 004" 0025" .
10,.BA 003" .002"
11.BA to 12,BA inclusive Jo02" oo™

13.BA to 20.BA inclusive - the method of trulng ultra-fine threads
1s used, -
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CAMS POR PRODUCING TAPS AND THREAD ROLLS POR TAPS TO B.S.I. SPRC,
ENORAVED: = B,5,I, TAPS

Whitworth Pitches

Size of Flat Vee
Roughing Diamond

Radlus on
Cone Diamond

1951

LP to 22P inclusive .oo7" .005"
24P to 32P inclusive .005" «CO35"
36P to YOP inclusive 003", 004" .6025"
48p 003" 002"
éop .0o2" .0017"
Size of Plat Vee Radius on
BA Pitches Roughing Diamond Cone Diamond
0.BA to 2,BA inclusive 007" .005"
3.BA to 5.BA inclusive 005" +0035"
6.BA to B,BA inclusive L003"- oou" .0025"
9.BA & 10,BA inclusive 003" .002"
11.BA & 12,BA inclusive 002" .0017"

For BA pitches finer than 12

factored 2 : 1

«BA we suggest the use of Sharp Vee Cams

PROPORTIONS GIVEN BY B.S.I, TAP CAM3S
Whitworth Pitches Msjor Diameter Bff, Dia, Core Diameter
Noainal
3r +.0035" * = 0035"
b13 +.,0033" . -, 0033 "
34P & 4P +.003" ' - 003"
43P x 5P +,0028" " -, 0028%
ér +.,0024" " | -.oozﬁ'
TP +.0022" ' -, 0022
8p +,002" . =002"
9P to 11P inclusive +,0018"* . «,0018"
12P & 14P +.0016" " ~.0016"
16p +.0014% " = 0014"
18P to 22P inolusive +,0012" " ‘-, 0012"
24P to 4OP inclusive +.001" . -, 001"
Pitches finer than
LOP to 60P inclusive +.0009" " -, 0009"
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BA Pitches Major Diagmeter Ere, Dia, Core Diametep
Nominal
O.BA to Y4,BA 1nel, +.001" " -. 001"
5.BA to 12.BA ine1. +,0009" " =-.0009"

Por pitches finer than 12,84 use Sharp Vee Cams factored 2 ; 3

CAMS POR FRODUCING CRUSHING ROLIERS PoOR

PRODDCTION
NORK (DREP CORE ) '

These cang Produce 3 Component which 1s ., 004" on core digmeter, The
range of Cams and Disuonds to be useq are the same as for Gauge Pro-

portions - Whitworth and BA up to 10.BA, over 10.BA core diameter ia
..002 .

NOTES ON SRARP VEE THREADS

Cama suppiied on this range are to Produce an Actual wheel for the first
piteh engraved on the cam., Cape should be taken to see that the copr-
rect size of vee Diamond s used,

¥here production rate must be high, and large quantities of components
are heing made {such as Tap production + We strongly precomment the use
cf an Actual formed vwheel, due to the large 8aving in wheel dressing
time, and alao the high output per whesl dressing,

Por sma)l quantities of work, however, i1t 1s more economical on dig-
monds to use a factoped wheel, (i,e. Dressing the wheel for twice the
Pitch required on component - the sscond Pitch engraved on cam), Here
1t I3 possible to use g Wore robust diamond, 4 007" Vee Diamond can be
used to produce all factored Wheals,

Briefly, whers the Piteh of the component equals the fipst plteh engrava
ed on Cam, an aetua] Wwheel can be used, :

Where tne piten of the component equals the seaoond piteh engraved on
Cam, a factored whecl is used,

CAMS POR METRIC 60° sSHARpP VEE THREADS

Pitoh Flat of Vee
Diamond

0.4 mm & 0.45 mu +0015"

0.5 mm to 0.75 m +O02"

0.75 me to 1.2 . .00}"

1.25 ma to 1,5 +005"

1.5 am to 6.0 me 007"

FPiner pitohes than 0.4 mm must pe produced with
faotored wheel,

60° SKARP VER THREADS u.8.8,

Pitch Plat of Yee
' Diamond
4P to 16p 007"
18y to 20°P 005"
P to 30P 0037
38F to SEP 002"
60P ' 00157

Finer pitches than 60 T,P.I, must be produced
with factorad vheel,

S.I. THREADS. RADIUSED CORE

These cams will only be supplied where Strict 3.1. is definitely spea~
ifled, The use of a radiused core 1is purely arbitrary ang has, of the,_
been superceded by the truncated sharp vee form having rlnt-crentiﬁnd :
tharp vee root, -
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55° SHARP VEE THREADS

YP to 30P Actual Wheel with «COT" flat vee diamond, Ractoring for
finer piteches and factoring where necessary for 'NOT GG' work.

CAMS TO PRODUCE B,A, SHARP VEE THREADS

0.BA to 20,BA, All factored using .007" flat vee diamond,

C.F.,1, THREADS

20p to 32P requires a ,007" flat vee roughing Diamond and a ,005" rad.
tused cone Diamond,

LOP to 56P requires a +003/4 flat vee roughing Diamond and a ,0025"
radiused cone Diamond,

CAMS FOR ONIPIED THREADS B,5.1580-1953

UNIRIED GAUGES

Use standard 60° Sharp Vee Canm,

UNIRIED TAPS

Vee Radius
T.P.I. Roughing . on
Diamond Cone
4 to 12 tnelusive 007" 005"
13 to 16 incluaive 005" «0035"
18 to 24 inelustve 004" .0025%
Pitehes finer than 007" +005"
24 T,P.1, factored 2 x1

EXTERNAL THREADS ON COMPONERTS
W

These cams produce a from having a radil of 108P at Crest and root,
Purther information Tegarding the various alternative forms of Unified
threads may be obtained from our Drawing No, 11710, This draving fllus.
trates the type of eam we suggest using for all types of gauge manufac-
turs and also production work,
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VISCOSITY S,.5,u, | viscosiTy INDEX | VISCOSITY cE:esTopzs
OIL 100% | 210% HINIMM 10c%F 2105
D,T.E. LIGHT - - 103 3.5 5.26
D.T.B, HEAVY MEDIUM 925 53 97 63.5 8.10
D.T.R. EB - - 95 197.5 16,5
FURTHER DATA CONCERNING oL SPRCIFICATIONS VACTRA HEAVY MEDIUM - - 95 61 7.6
VACTRA No, 2 - - - 72 8
VACUOLINE 1405 - - - 31.5/34,2 5.11
VELOCITE No. 3 - - . 2.3 .
~h“n;£LOCITE No. 6 - - - 10 2.6
GREASES A
MOBILLX No, 2 MOBILUX No, 3 AlDOC

Lithium base grease

No, 2 Classification Conaiateney
Worked peretration 2657295

B5% Mineral o011

500 8,U.8," ay 1009

Minimum Drop Point 350%

Lithium base grease

No, 3 Classification Consistency
Worked penetration 220/250

81% Mineral 013

500 S.U.S.‘ay 100 F

Drop Point 3500

30da Pase greasge

Worked penetration 220
p content with S.AE,type 011
. at 100

4% so0a
8o s,v,

Drop Point 250%
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e No.39 - MAX TRAVERSE - 21% (545 mm)

No.46 - MAX TRAVERSE - 43/5°(110.5 mm)

GRINDING WHEEL

CENTRE LINE

14" MAX. €355 mm)!
6" MIN f|52-4mm){

0 O . ‘
| v ' )

No.39 - 20"MAX.(508mm)

SRAD. e

E
Sl T No.46 - 42"MAX (1066 mm)
(63-5mm)

—a  (127mm)

Flg. 1 Capacity chart

N>~ RELIEF VARIABLE

W\, 0-0:2(0-Smm)

Yo\ MAXIMUM No OF
FLUTES - 20.
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FECIRICATION

No. 239 UNIVERSAL

o, 46 mv%_uu
10" 254

MAXIMUM DIAMETER ADMITTED 1p" 254 mp n
MAXIMU'M LENGTH BETWEEN CENTRRS 20" 508 wa ya* 1066 mm
MAXIMUM LENGTH QRO 19" 432 mm y1" 10«1 mm
MAXIMUM SWING INTO QAP 12" 305 ma 12" 305 mm
WIDTH OF GAP IN PRONT OF FACEPLATE 24" 63,5 ma 24" £1.5 mx
MAXIMUM COLLET CAPACITY 13" 35 an 14" 33 mm
MAXIWUM KELIX ANGLE, R,H. OR L.H, kgo 450 450 I
ORKHEAD AND TAILSTOCX CENTRES No. & M.p, No, 4 M. T, No. & M.t No, 4 M,T,

PITCH RANGE

60 T.P,1, to 12" LEAD

0.42 to 305 ma

60 T,P, I, to 12" LEAD

0.42 t5 LS mm

MAXTMUM PITCH CORHECTION

0.025" PER POOT

0.2 ma per 100 mm

€,0125" PER POOT

0.1 ma per 100 ma

RELIEP VARIABLE

o - 0.2"

0O = 5 mx

° - 002'

C -5 mm

ER OF W A ER

20

<0

20

20

NGE OF W{RKHEAL SPEEDS

1/3 to 80 R.P.NM.

1/3 10 60 R.P.M,

1/3 to 60 B P M

BVARTHN . N NN

WORX RETURN SPEEDS

25.4, BG R.P.N,

25.4, Bo R,P.M,

25.4, B0 R,P.M,

25,4, 30 RPN,

OR WORKSFEED OR WORKSPEED OR WORKSPEED OR W)RXSFEED

WORKHEAD MOTOR £ H.P, 4 H.P, g K.p, i K,p,
WHEELHEAD MOTOR 3¥/14 WP, _3¥/d e, 34/14 H.P, 28/1% M,P,
CRUSHING MOTOR 1/3 H.P. 1/3 M.P, 1/3 R.P, 1/3 H.P,
MAXIMUM TAPEH UN DIAMETER l in 8 11in 8 1 in 12 1 :rn 12
STANDARD ORINDING WHEEL SIZE 16" x 1" x 8" 408 x 25 X 205 mm 16" x 1* 3 3" b 3 26 x 205 am
ORINDING WHEEL WIDTH LIMITS i* to 3" 9.5 - 75 mm §" to 3" 9.5 - 75 mm
CONSTANT GP LEADSCREW 5 T.p.I1, 5 ma PITCH 5 1.P.1, % mm PITCH

(HIQH RATIO) (HIGH RATIO) {HIGH RATIO) {HIQH BATIO)

it 7.p.1. 20.2 ma PITCH 14 T.P.1, 20.2 ma PITCH

(LOW RATIO} (10w RATION {LOW KATIO) 1104 BATION
NC, OP GRINDING WHEPL SPEEDS 3 3 3 3
RANQE OP QRINDING SPINDLE SPEEDS 350 - 1540 R.P.M, 350 - 1540 R,P,M, B50 - 1540 R, P, M, 35¢ - 134y R.P.M,
INTERNAL DIAMETERS GROUND 2" 1o g" 19 - 228 mm " . q° 19 - 225 wm
MAXIVUM HOB DI AMETER 7" 173 mm ™ 17E e
MAXIMUM CHASER LENGTH 10" 254 mm 10" 2: mm
COCLANT TA'K CAPACITY 30 _GALLONS 136 LITRES 30 GALLONS i3% LITRES
COCIANT PUMP (WATEH RATING) 12 OALLONS/MIN 5 LITRES/MIN 12_GALLONS/VIN o4 LITAES/VIN
NPT WRIGHT S TONS . 5050 K8 5 TCNS 17 CNT t37 Kzs

Rig,

achine specification
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Helix angles based on pitch diaméters.
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Helix angles based on pitch diameters,
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Oil Recommendations || Z

Wren studying the Operatorts Manual of a Matrix Maghine, i1t will be
noticed that various types of goolant olls, lubricating oils, Lydrau-
lic oils arg lubricating greases arpe recommrended,

Trese recormendations ara based on extenmive research and the optimun

results will be obtainsd 1f the actual 011l/graase recommended 15 used,
Cbviously *.owever, thers will be ocoaglions when the raecommended brand

will not e avalilable, or 1t may be a poliey of a firm to standardise

or: the products of a supplier whose manufacturers are not mentioned in
our publiestions,

In tre case of these circumstances prevalling, the speocifications be.
low w11l assist the usep in seleoting a suitable equivalent, The oils
speclfied %elow are completely representative of all oils reecommended
for thre whole range of Matrix Machines angd therefore some will not be
relevant to the sctual machine supplied,

CCOLANT CILS

ADFLARVMAL 2,07

“eat Cutting C11s A heavy visecosity sulphur shlorinated mineral oll
containing sulphur, ehlorine and fatty additives, 1In the manuals
tris 15 specified for thread grinding operations,

SPECIFIC QRAVITY .. ,, .. .. .. .. 0.940
CLOSED PLASH POINT .. ., ., ,, .. .. 345% (174°c)
REDWCCD VISCOSITY @ 7¢°F (21°C) e ee ua 1,250

- @ 140°F(60%) v e e 150

ve 110

KINEMATIC VISCOSITY @ 100%F (38%) .. ..
minus 59F {minus20,5°C)

PO:_‘R PCI-‘IT 20 . L) L) * & L

SUPPLIER: ALEXANDER DUCKhAM & COMPANY LIMITED

KEMCUT 300

Neat Cutting 011: 4 mediun visecosity sulphur ehlorinated minepal o1l
contalning sulphur ang chlorine, Specified for thread grinding opera-
tions,

OPEN FLASH POINTY. o0 4y o0 .. .. 375°F (190%)
REDWOOD VISCOSITY @ 140°F (60°cg o ue 75

KINEMATIC VISCOSITY € 100%F (31%) .. .. o 7
FOUR POINT oo .. 4. oo .. minus 20% {minus 25.5)

SUPPLIER: ALEXANDER DUCKHAM & COMPAKY LIMITED

FRAPOL MEDIUM T,G,*

Neat Cutting 041: A medium viscosity mineral ol ocontaining sulphur
and fatty additives, Specified for trread grinding operations,

-

SPECIPIC GRAVITY ‘8 ... .‘. .l.' .-'| .8 . [N} 0.320

OPEN FLASH POINT ,, 0.7 ot  se s .. 340%F (171%)

REDWOOD VIScoSITY @ 70°F {21%) .. .. e we e k20
SUPPLIER: EDGAR VAUGHAN & COMPANY LIMITED

FRAPOL HEAVY T,0,"

Neat Cutting 011: a heavy viseosity rineral oil contalning sulphup
and fatty additives, Specified for thpead grinding operations,

SPECIFIC GRAWTY 'y 'Y ) L) e L) *a 0'235
OFEN FLASH POINT ., ,, ,, ., .. = 36:%F  (182%)
REDWOOD V1SCOSITY @ 70%F (21%) ,, .. .. 93
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SUPPLIES: EDCAR VAUGHAN & COMPANY LIMITED

SHELIC'T T,G,

Neat Cutting 011: A moderately heavy dark-coloured minerzl o1l con-
taining sulphur and fatty additives, Specified for thread grinding
operations,

SPECIFIC GRAVITY .. e e«s  ae as O,045
REDWOOD VISCOSITY @ 7o°r (21 c} ve  ar e e 650
@ LU0°F(60%C) Wi eh es s 95

MANUFACTURER: SHELL OIL COMPANY LIMITED

110cUT_L82¢

®#Ir. some nanuals this may be referred to as ILOCUT T7,G,2C which it
supesrsedes,

Neat Cutting Cil: A medium viscosity mineral oil containing chlorine
and fatty additives, Specified for thread grinding operations,

SPECIFIC GRAVITY e e ss me e 0.825
CLOSED FLASH POINT  «0 o s 4o 40 340°F(171°C)
REDWOOD VISCOSITY @ O F (21 CY vo  we es  es 220

e wo%(60%) .. .. .. .. 54

MANUPACTURER: CASTROL LIMITED

ILOCUT 1548

*In some manuals this may be referred to as ILOCUT T,3, U0 whigh 1t
supersedes,

Neat Cutting 011: "A heavy viscosity oil contalning sulphur and fatty
additives, ©Specified for thread grinding operations,

SPECIPIC GRAVITY .. w4 ¢ 4+ a2 +a e« 0,825

CLOSED FLASH PCINT +er  sue sse ase ess ses 37C°F (188%)
REDWCOD VISCOSITY @ TO%F (219C) tee ene  wee 29¢
@ 140°p(60°¢C) ere  wes aes 66

MANUFACTURER: CASTROL LIMITED

TRANSCUT 50

This 1s a transparent soluble 011 contalining rust inhibltors, It is
used gt a dllution of 1 part of o0ll to 5C parts of water.

Tris o1l 1s mainly used on Matrix Ho, TC Ballscrew and Thread 3rinding .
Machines,

KOOIMAX 81x

This o1l 18 recommended for use on Thompsen/Fatsix Truform Joinding
Machines,

Neat Cutting 011: ILight-coloured sulpho-chlorinzted precision grinding
0il. Mineral oil hase containing sulphur, chklorine z2nd fatty additives,

SPECIFIC GRAVITY ., ee  ae ee  ee ee  T,926
REDWOCD VISCOSITY @ 70°F (21 ) T PR 286
@ 1400F(60°C) o0 ov ev er e 60

OPEN PLASH POINT .o 4o oo oo s oo o 380° {171°)
CLOSED FLASH POINT ve e as  ee  es e 320% (12609)

MANUPACTURER: METAIWORKING LUBRICANTS LIMITED

HOUGHTC=-QRIND 45

Tris coolant 1s recommended for general-purpose surface grinding on
Thompson/Matrix Machines, Tris is a non-oily zhamiecal grinding £1uid,
having a sodium nitrite base wlth rust inhibitirng additives, It is
used at a dilution of 100:1,
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LUBRICATION SPECIFICATION

The follewing tables are intended BS a gulde ¢o the lubriecnts whick should be used on machines supplied by Coventry dauge & Tcel Compary Iinited,
If the recormended lubricant is not a&vallable, great care should be taken in sslecting a suitable equivalent,

[ |

RECOMMENDED SAYBOIT OPEN
APPLICATICY MOBIL  OIL CHARACTERRISTICS UNIVERSAL POUR FLASH SPECIFIC
GRADE VISCOSITY poINT POTIT 3RAVITY
at 100% | at 210°F
SPINDLE CIL (Zero
Clearing Bearing) VELOCITE No, 3 Oxidation and rust inhibitors and defoament 30/h0 - 20°% 17¢OF 0,80¢
SPINDLE CIL VELOCITE No, § Oxtdation and rust inhibitors and defoament 55/85 35 25% 230% ¢,85¢C
RYDRAULIC AND VACUOLINE 1405 Oxidation and rust inhibitors and defoament
. 850p c.8
SLIDEWAY CIL plus 5% fixed o1l and lubrieity additions 145/175 43 1% | 385 75
HYDRAULIC CSL DY.E, LIGHT Oxidation and rust inhibitors and defoament 145/170 L35 20°F 395% c.87¢
GENERAL VACTRA Oxidation and pust inhibiters and defoament o)
. o 0.B880
LUBRICATING OIL HEAVY MEDIUM "plus lubricity additive 275/375 51.0 15% 420°F
SLIDEWAY OIL VACTRA Mo, 2 7% Fixed 011, Mild EP Additive, adhesive 300/475 52 0 340%F ¢,985
agent defoament and special conpound
SPECIAL CIL FOR
KOPP VARIATCR MOBIL - 60/85 - wo% | 285% C.275
{MATRIX o, 2 PLUID Ho., 62
MACHINE)
SPECIAL CIL FLR MOBIL
MAGUETIC COMPCUND DD - 1200/1500 - c - -
SPEARATOR GEARBCY or
COMPOUND BB
GEAR CIL D.T.E. BB - 80/1000 84 250F Lyo%r $.9%¢
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