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duty crankpin grinding machines that b
beern ¢ ad and buill to incorporale all
that 1= new in grinding technology with
emphasis on production, surface finish and
elimination of operator fatigue,

Built thraighout to J LG standards. the

single or twin wheel machines have been
designed for close lolerance crankpin
grnding giving rapid, accurate production
over a prolonged period. The rugged machine
design and high quality materlals ensure high
standard component finish.

The dry-bed type machines can be supplied
manually, semi-automatically or fully
automatically operated. Fully automatic
grinding cycles complete with auto loading
ol companents are avallable.

Four sizes of machine dare available, sach
with a 405 mm (16 in) swing, ranging from
l220 mm (48in} to 2135 mm {84 in] capacity
between spindle faces,

nism thereby eliminating any feed rate
variation due to thermal drift which is
charactenstic of hydraulic feed systems.
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Base

The base casting is in Meahanita lron and cast
at the Mewall Precision Foundries Limited.

Extensive research into machine tool vibration
in the Mewall Vibrations Laboratory has
resulted in design innovations to promote
structure stability and optimum rigidity.

Bullt-in screws are provided to facilitate
positive, accurate levelling. The generously
propertioned, widaly spaced slideways are
hand-scraped to close tolerances for
geometric alignmeant. Machined grooves, toa
field-proven pattern, in the scraped surfaces
guarantes an even distribution of slideway
lubricant,

Table

Constructed in two paris, the hand-scraped
vea and flal slideways of the bottom table
are lubricated automatically at each
wheelhead advancement.

Traverse speeds, steplessly variable from
TH-6100mm [3-240in) per minute, are provided
by hydraulic power,

Provision is made for manual table traverse
by means of a handwhesel type handmotion
on the manual version machines and a rack
and pinion, operated by a ratchat lever, on
both the semi and fully automatic varsions.

A unit is provided to introdoce lubricant

betwean the upper and lower lables to
facilitate the manual correction of taper,




orkheads

Drive to the massively proportioned workheads
iz by & two speed electric motor and is fitted
with single position stopping to facilitate
loading. Accuracy and efficiency of drive
through the workheads is achieved by the use
of precision ground helical gears; backlash
being eliminated by positive positioning of
idler gears, Drive from the left-hand to the
right-hand workhead is by means of a layshaft,
split to accommodate the synchronisation
adjustment mechanism conveniently situatad
betwean the two workheads.

Crankshafts of different langths ara
accommedated by longitudinal adjustmant of
the right-hand workhead along the table. As an
optional extra, a rack and pinion can be
provided to facilitate re-positicning of the
right-hand workhead.

Work spindle lubrication is applied

automatically with commencement of work
rolation.

Should component characteristics necessitale
a low work zpeed whilst grinding in order to
achieve correct geomelry, an increase in cycle
time can be avoided by use of a three spead
workhead. This unit provides a workspeed of
180 rpm for collar grinding with automatic
reduction to the standard 95 rpm for diameter
arinding and 30rpm for consistent stopping.




e Pt
Throwoiocks
The throwblock units offer increased prassure
Ipad for work clamping by employing two
clamps which are arranged to provide direct
accaess to the work support shoes.

An electro-hydraulic safety device is
incorporated to prevent throwblock rotation
unless the crankshaft is fully clamped or in the
unlikely event of a failura in the hydraulic
system.

Interchangeable shoes are employad to
accommodale shalts with varying journal
dimensions within the capacity of the maching.

On machines equipped with fully automatic
radial indexing facilities, provision for
accommodating throw variations up to 16mm
(0,625 1n) iz offered as an optional extra,




The larga diameter Nitralloy precision groind
wheeal spindle is of carlridge construction and
mauntad in a grease packed anti=iriction
bearing assembly.

Provision is made for the wheel spindle (o be
adjusted manually up to 2.5 mm (0.1 in) eithar
side of the central zero position. On machines
incorporating a hydraulic servee probe, the
axial adjustment of the wheel spindle is used
pringipally to establish the position of a new
wheel relative to the tooling datum. The
adjustment is eflectad by means of a
micrometer adjustad positioning device,

Should & hydraulic servo probe not be fitted,
the micrometer adjusted positioning device is
replaced by a lever operated sparksplit
conveniently within reach of the operator and
enabling the operator Lo balance the cutti
action of the wheal batwaen the crankpin fillet
taces. The unlocking/locking of the
sparksplitter mechanism oocurs automatically
with the movameant/release ol the operating
lever:

Reduction in wheel peripheral speed, due o
wheel wear, is compensated by change pulleys
user requiremant & pulley change
warning and intarlock device can be provided.

This electronic davice manitors the wheel
spindle rpm-and closes down the machine if
the spindle rpm is not appropriate to the
prescribed sfpm of the grinding wheel,

A constant peripheral wheel speed system can
be fittad.

The wheelhead travels on the widely spaced;
nenerously proportioned vee and flat precision
scrapad slideways. Pressure lubrication of the
slideways is by the Trabon oil lubrication
system from an independent oil reservoir
having a capacity consistent with at least

200 warking hours,

The outer whealguard is hinged enabling the
grinding wheel to be changed easily.
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Wheehead feed

The wheelhead is equipped with a 125 mm
(5in) hydraulically operated rapid approach
and withdrawal movement providing wheel
clearance to assist the loading/unloading of
companents,

Used in conjunction with the electronic
gauging, the Newall electric feed control
system is coupled to a high quality ground
and hardened recirculating ball nut and feed
scraw giving precise control of wheelhead
feed distances, feed rates and compensation
for wheel diameter reduction due to dressing.

The feed system is powered by an alactric
stepping motor and has digital switch setting
for total feed, feed change points and fead
rates together with an illuminated display of
actual feed position {counting down to zero).

The in-process. machine control work sizing
gauge retracts the feed and wheelhead when
the component reaches size and resets the
cantrol system datum. The system also
provides an automatic ‘datum-shift’ to
compensate for the reduction of wheel
diamater due to dressing and a safety
overrun limit of 80y {D.003151n) should the
gauge fail.

Additionally, the control provides stage
indicator lights, a system fault light, a
three-position cycle salector switch and six
pre-set feed rates applicable under manual
cycle control,




Accuracy and simplicity of wheel truing ara
outstanding features of the crankpin grinding
machine and are achisgved by ulilising a form
copy dressar amploying a spinning diamend
rollar.

The electro-hydraulically operated dresser
assembly is mounted on a sub-slide at the
rear of the wheelhead and oparatad either by
push buttan or linked to a counter and
actuated automatically afler a predetarminad
number of crankping have been ground.

The axis of the diamond dressing roller is
inclined ralative to the plane of tha dresser
feed slide. Consaquently, as tha wheal
diarmeter reduces due to drassing, the
contact peint of the diamond roller with the
grinding wheel moves across the width of
the diamond roller ensuring even surface
wear, resulting in langer diamond roller life
and maintenanca of correct grinding whesal
tarm.

To ensure the required dressing to radil and
face, each cycle comprizes two passes
across the grinding wheal, The path taken by
the diamend roller is controlled by a circular
styluz traverzing across an accurately
manufactured template. Provisicon is made
for easy and rapid adjustmant of template
setting for lataral position and tapar
correction.

The amount by which the grinding whael
radius is decreased during a dressing cycle
is adjustable in steps of 00125 mm {00005 in})
up to maximums of 00625 mm (0.0025in) for
the ‘roughing’ pass and 0.025 mm (2.001 in)
for the 'finigh’ pass,

A single electrical switch permits a choica of
three types of whael dressing oyola:-

1. With diamand rofler spinning during the
first pass across the wheal and stationary
for the second pass.

2. The diamend roller spinning
throughout both passes,

. The diamand rollar spinning whilst
dressing the wheel radii only and stationary
whilst dressing the face.

The dresser conftral is fully integrated with
the maching cycle and supply of coolant to
the diamond tool is automatic.

To usaer preference a diamond biade tool s
oftered as an alternative to the diamond
roller.

A furthar alternative provides a whee| dressar
that incorporatas electric travarse to tha
diamond carriage and automatically varies
the diamond feed in relation to the wheeal
diameter.

Thea rate of traverse, which is within the
range 25-500mm (1=-20in) par minute, is
controlled by a do motor driving a
recirculating ball screw and nut through a
worm reduction unit.

Feed ingremant is 0.0005 mm {0.00002 in)

with rapid advance and poweared rewind at
tha rate of 150 mmdmin (&in/min).
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A wide range of visual and in-process gauging
devices s avallable to provide a constant
check and controd on component accuracy
during the grinding cycle. In-process gau

can be of the manually applied, whaalguar
mounted, swing down type or work steady
mounted with automatic hydraulic application
and retraction. Both systems control finish
diameter to an identical high order of
ACCUracy.

With a capacity of 38 to 80mm {13 to 3%in)
and a top steady tip withdrawal of 120mm
(43:in) the two point adjustable, base mounted
steady has been developed to reduce
satting-up time, in particular on machinas
arinding several types of crankshafts.

The hydraulically aperated steady is advanced
automatically and, to suit user requirement,
can become functional at any stage of the
grinding cycle: retraction is also automalic
and coincides with the wheelhead withdrawal.




mpore i
Coolant system
Electro-pneumatic coolant shut-off valves
are standard features and enable the
machine to be used with a cantralised
coolant system. During a normal grinding
cycle coolant flow is automatic and
interlocked alactrically with wheelhead
advancement and retraction.

A separate flexible pipe and nozzle are fitted
to direct coolant to the diamond point during
rough face and side dressing of the wheel.

Proprietary free-standing coolant filters can
be fitted to suit customer requirements.

Hydraulic system

The low pressure system has been designed
and built by Newall to comply with J.1.C.
standards and combines manifeld mounted,
dry-bed valve gear which is fitted to
pedestals arranged on the machine adjacent
to the controlled functions and necessitating
only four pipes 1o connect to the 250 litre
{55 gallon}, free-standing reservolr and pump
unit.

A feature of the system is that temperature
flugtuations and therefore traverse rate
variations are kept to @ minimum,

Design characteristics of the pedestal
mounted hydraulic controls parmit easy
access to and removal of all component parts
for maintenance purposes,




Lubrication

Lubrication is pressure fed to the wheelhead
feed mechanism and all slideways from a
centralised system which is independent of
the machine hydraulic fluid. Individual meter
blocks are used for each slideway lubrication
point and indicator lamps are fitted to show
both insufficient lubrication and blocked lina
conditions.

The wheasl spindle bearings and slactric
motor bearings are grease packed and
require no further attention,




Hectrical system

The electrical control system conforms with
J.I.C. standards and all machine transformers,
control relays, fuses, overloads and other
electrical equipment are housed ina
free-standing metal cabinat at the rear of the
machine in an accessible position for
sarvicing, The cabinet is designed to prevent
the ingress of dust, coolant and il mist,
Flug and socket connections betweaen
rmachine and electrical cabinet are provided
for ease of installation,

The control panal is equipped with a simple
but effective fault finding device which
enables all control circuits to be chackad
rapldly and any fault pin-pointad.

Programmatle controller
As an alternative to the conventional

relay logic electric control system a
programmable logic controller is offered
which will raduce floor space requiremant by
approximately half, reduce by somea $0% the
number of interconnecting wires between

tha machine and elactrical control panel and
shartan the lead-time for the eflectrical
equipment manufaciure,

One of the main advantages of the
programmable controller is that the surplus
memaory capacity of the processor Is used 1o
provide a more readily comprehended
system of fault diagnosis.

In principle, the maching cycle is continually
examined and should any signal not be
received at the appropriate time then the
sequence involved and the offending signals
are indicated on a display thereby reducing
fault finding to the absolute minimum,

Soacing bar

Aapid and approximate alignment of
crankpins with the grinding wheel is
achieved by a spacing bar and hydraulically
oparated plunger; final location being
achieved by means of a probe unit. On
machines nol employing a probe unit, final
alignmant iz achieved by ufilising a sarvo
mechanism in conjunction with a spacing
bar of greater acouracy, or by means of A
levar operatad sparksplittar mechanism,.

The interchangeable spacing bar is mountad
to the front of the table to facililate easy
change-over theraby allowing several
crankshafts to be accommodated on any one
maching.

During table movement from one grinding
position to the next, the tabla spaed
decreases as the locating plunger
approaches the appropriate recess in the
spacing bar; this feature ensuras smooth
entry of the plunger into the recess, A safely
interlock is provided at each end of the
spacing bar to preclude any possibllity of
table overrun.

The plunger is disengaged when traversing
the table for initial wheel dressing operations,
i.e, side dressing wheel width and rough
dressing wheel face.

Healin
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rotazions B.coniiclia che by coccn dal
pariicodara od I dismetro ded perno slang
earteitl a0 sdattl alsHrazzatura dalin
MacChing

POSITONAMENTD AATHALE

I podlzionamants rasiale sulls macchine
mafuad @ Berml-automaticha viena attenuio
manuaimenls medianls uh mstGRnamG di
diviaigne oppure ramite 4ha Mastsa con
prresta Hsso posth convenisndamante sulls
paala irentals Guno oeqh Hitrazel &
ponirapeso.

vigna fornilo un mecoaniama di divishona
AnOOALS 0B Cremegiars & 1o sbaisn puo
Estard predisposle per divisiotl angoian dl
3%, A0, B, 120% aapare 10 |
pasizhnamenti’ rithiss $any sinsrdnizendl
wirdulignmani= ad siiticamenle cor i
pozizionamanio ilersio’ coiln trvoia
Llintercarmoiatiiia dell snpoin ¢ diviibne &
possibia. Lramite una samplce mogifica &
et e Erradio elalbiod

Pey la maaching caroals aultmalicamsants, il
trascinamonio del mandding pOrapazTs Weng
fornila con wa maccaniimo per posizicngre:

potar caricore o scancaig B packicoiars

rvo=probe unit 15 fitked as standard on
the semi and lully automatic type machines,
prowviding a facility for automatic lateral
itioning of the component relative to the
grinding whael by direct reference to the
fillet faces 1o ba ground.

Maounted on anti-friction ball bushings, the
unit iz maved Bydraulically into the opearating

ition in which a directhy operated
servo-valve actuates apd moves the table and
componant into the correct grinding
position: hence an equal amaunt of stock is
removed from either fillet face.

Additionally the probe unit also checks thal
a crankpin is correctly located on the
grinding axis and confirms that the
component stroke and pre-operation pin
diagmeter are correct for the tooling sel-up
I use,

Hadial location on the manual and semi
automatic machines is accomplishaed
manually by the use of either an indexing
mechanism or a fixed stop plata conveniently
pozitioned at the front of aither throwblock.

Cn the fully automatic machine 4 rack
apetated indexing mechanism is fitted which
can ba arrangad for 30°, 60%, B0* 1207 or
180° indexing, the radial positions baing
hydraulically and alectrically interlocked with
the lateral position of the table,

Interchangeability of indexing angle is
achieved rapidly by simple change-over
of gircuitry within the electrical cabinet,

For auto-loaded machines a mechanism is
fitted 1o the work spindle drive to accurately
position the throwblocks for loading and
unioading of component,




AUtO Ing equipment

The automatic work loading equipment
consists of a 'U’ section overhead
carriageway on which is mounted a trolley
with the load and unload arms attached to
eithar side,

Sequencing of the Ioading/unioading cycle s

fully automatic and interlocked electrically
with the grinding cycle, Safely pracautions
are ensurad by provision of additional
electrical controls and indicators.

Al movements are hydraulically operated
with oil supplied from a compact power unit
maunted on the base plate of one of the
|oader legs. This unit consists of a 91 litre
(20 gallon) capacity tank, electric motor,
hydraulle pump, relief valve, dual scala
pressura gauges and micronic filter, All
hydraulic valves controlling the movemeant o
the arms, jaws and the ancillary side shift
movament are mounted on the loader
carriage,

Conveyors to suit the loading equipmant are
supplied to user regquiremants.

Operating ¢

At the start of the cycle the trolley is
positioned over the machine with an
unground componant gripped in the jaws of
the load arm. The wheelhead retracts and a
signal is given for the componant unloading
cycle to commence. The unload arm lowers
with Ihe jaws open, grips the finish ground
component and rises. As the unload arm
reachas the ‘fully-up' position an electrical
signal is given to lower the load arm, opan
the jaws and leave an unground companant
in the throwblocks. The load arm then rises,
the maching cycle recommences and tha
trolley traverses back to a position over tha
conveyors, The finish ground component is
lowered on to the conveyors, 8 new
unground component picked up and the
trolley traverses back to wait over the
maching for completian of the next cycle.




e cycle (semi and fully autormatic)
On a manual typa machine the actual grinding cycla is tully automatic with all other
movements being push button controlled except radial indexing which s performag manually,

sam| fully seml fully
Companant pushed on T Ab size, wheslhead,
to locating pin by hand  « E work steady and
Component aulo- gauge retract
matically pushed on to WARAAAS,
lecating pin

Component radially 1:"] Croalant flow stops
indexed by hand 7 Warkheads stop
Comparent ragially } rotating

indswed automatically i

Table traverses to

Ma. 3 pin

Companent clamped ["“‘-}Tablr:u {raversas 1o
; e M, 2 pin
Cperations 4 to 9 ara
repeated

Component radially
indaxed by hand
Compenent radially
Iindesed autematically
Table traversas to

Na. T pin

Crpgrations 4 109 are
repeated

1:1| Probe retracts ™ Taole traverses to

o " <. Neo. 4 pin
Oparations 4 o B are
repeated

A Workheads rotate
= Coolant flows and
wheelhead advarces at
plunge grinding feed
rales

7 Work steady and / Compaonent pushed off
¢ L4

gauge advanca i locating pin by hand

Whealhoad advancas Compaonent
-at a fina feed rate automatically pushed
: ofl locating pin




Hoor plan

The dimensions givan in this tabla
are approximate: final dimensions

according to floor plan.

Waeights may vary according to

equipment supplied.

Machine

Elactrical Cabinet

Hydraulic Unit

Coolant Unit

Machina capacity

Base length

Extreme table movement

Floor space; Length

Floor space; Width

Maching waight; Meat

L Maching waight; Gross

1220mm (48in)

3811 mm {154 in)

5156 mm (203 in)

5893 mm (220 in)

5400 mm (2121 in)

16460 kg {16.2 ton)

17580 kg (17.3ton)

1528 mm (B0 1n)

4521 mm (178in)

SBSY mm {230 in)

5933 mim (233%in)

5400mm (2124 in)

18390 kg (18.1 ton)

19510 kg (19.2ten)

1830 mm (T2in}

5131 mm {202 in)

6467 mm (254 in)

G467 mm (254

5400 mm {212%in)

20220 kg (19.8ton)

21340 kg (21.0ton)

2135 mm (84 in}

S741mm (226in)

7077 mm {2784 in)

TOTT mm (2F8%0n)

5400 mm {212%in)

22150 kg (21.8tan)

23270 kg (22 9tan}
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