This booklet was written for opara.
tors of CINCINNATI®* VERCI
POWER® Milling Machines, '

At the time of writing, the booklst
was completely up to dats, However,
dug to continual improvements in de-
sign, it ix possible that descriptions
contained herein may vary slightly
from the machine deliversd to you,
This mevely implios that the machine
has been improved to better fulsif
your reguirements, -

Publication No, M-2571.1
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LIMCRUIATT VERCIFOWER MILLING MACHINES

INSTALLATION INSTRUCTIONS

To obitsin accurate results from a milling machine over a long period
of time, tl.. e requirefhents must be met. First, the foundation upon
which the machine rests must be heavy enough to maintain stability
and flatness under the weight of the machine. Seeond, the machine
murt be firmly anchored to the foundation; and third, the machine
must be exrefully leveled and then checked ocensionally to be sure that
leved is maintained.

Fesndation. HBpecial foundstions for CINCINNATI® VERCIPOWER
Milling Machines are not required. Any substantial floor, wood or
eoncrete, fairly fiat, and sufficiently heavy to withstand the weight of
the machine, will be satisfactory, For weights and dimensions ses
pages 7 and 8§,

Utting the Maechine., The machine may be lifted with a erane using a
three point suspension where cable ends are attached to lifting hooks,
{See Figures 10A and 10B). The hooks are fastened to lifting clamps,
one located st the front right.side of the base, another located at the
bottom left-rear and 4 third located at the rear of the headstock. The
lifting clampe are Jocuted as shown in Figures 10B. The lifting hooks

andd clamps, supplied with the machine, should be returned to The
Cincinnati Milling Machine Company after the machine has been in-
stalled. If you expect to move the machine, at some time in the future,
it would be well to make similar set of hooks or to purchase them from
The Cincinnati Milling Machine Co.




INSTALLATION INSTAUCTIONS

Assembling Toble to Machine, If the machine table and leadscrew have
been removed for convenience in shipping, the following instructions
must be sdhered to when re-assembling machine table and leadscrew.

lmpertant, Never remove the backlash eliminator housing and do not
disturb the reiationship between the two steel adjusting nuts and the
bronze leadscrew nuts, Backlash eliminator disengaging knob should

be in disengaged position (see page 30) before assembling table to
machine.

1. Remove wire which holds two backlash eliminator nuts in hous-
ing. Remove one bronze leadscrew nut at a time, clean and replace.

2, Push in right-hand nut (as viewed from front of machine) and
- align seribed line on nut with line on housing by turning nut
‘against spring tension. Insert leadscrew from right-hand end of
machine. Make sure nut is held tight against housing and also
that scribed lines are kept aligned while inserting leadscrew. Turn
leadscrew until its end is Jjust through right-hand nut, _
Push in left-hand nut and align scribed line on nut with line on
housing. Turn leadscrew into left-hand nut. Make sure that both
nuts are held tight against housing and also that seribed lines om
both nuts are kept aligned with lines on housing, Turn leadscrew
in far enough so that it passes completely through left-hand nyt.
Wash bearing surfaces on the saddle and table perfectly clean.
Apply a liberal coat of machine oil to saddle bearings,
Place table control lever in its neutral or middle position.
Insert two table locking shoes in holes in front of saddle and fol-
low up with table clamping screws,
Insert table from the left-hand side of machine.

Insert table gib between saddle and table and adjust gib (see
page 38).

Turn leadscrew in until apron on right-hand end of leadscrew is
tight against right-hand end of tace. Be sure dowel ping in apron
match with pin holes in end of table, Insert and tighten apron
sCrews, :

Attach left-hand apron to left-hand end of table. Adjust the
adjusting nut on right-hand end of leadscrew to take up end play
in leadscrew. There should not be more'tham .005” backlash in
leadscrew dial. Tighten lock screw in adjusting nut.

Place clutch, dial, spring, handwheel, ete. on left-hand end of
leadscrew. Check table movement by turning hand crank. If too
tight or too loose, re-adjust gib,

13




CIURMNATE VERCIPOWER MILIING MATHINES
Aygzembling Counterwalght to Splndle Corrier
"n some eases the counterweight has been removed from the Verci-

vower milling machines for safe shipment. In addition, wood blocks
are placed under the spindle carrier to suppert it during shipment.

To assemble the counterweight and reinove the wood blocks proceed
as follows:

From the top of the headstock, by crane, lower counterweight into
machine until the hole through the weight lines up with the holes
on either side of the headstock.

Insert bar (supplied with machine) through headstock and weight,
remaove crane hool from weight,

Locate “bonnet” on top of headstock and fasten securely in place.
Raine spindle carrier by hand and remove wood blocks.

Assemble sprocket chain to spindle carrier through "bonmt"
sprocket and fasten to counterwenght

Fasten lubrication lines, coolant hose and electrical condu!t to
headstock and carrier. Holes are stamped ou both units or iden.
tification when assembling these hoses,

7. Lower spindle carrier by hand until tension is removed between
counterweight and supporting bar (step No. 2).

8. Remove bar and place cover over the holes. Note: Make sure lubri-
cating lines are properly assembled before starting machine,

14




CHCINMATI VEECIBOWER MILLING HACHDIES
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. LUBRICATING INSTRUCTIONS AND SPECIFICATIONS
' 'Sew Lubrication Diagram, Page 16

Thoroughly oil all moving parts as they are installed. Then, lubricate

~ all principal points as listad below before starting machine, Periodic

. and thorough lubrication with correct lubricant, as specified, will help

_maintain the long life and accuracy built into machine. The in ervals
listed are bused on a normal eight-hour day.
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CINCHINATE VERCIFOWER MILLING MACHINES

RELR VERTICAL FEED LEVER TEAR RAPID FEED LEVER
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MACHINE CONTROLS AND OPERATING INSTRUCTIONS
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CIMCIRNATE VERCIBOWESR MILLING MACHIMES

FAACHINE CONTROLS AND OPERATING BNSTRECT@GNE

In ganere!, thesy Inshuctions opsly (o herdxentsl and veriead machines,
Swomac L] wd%(eﬂmmﬂwwmm opply to veeticed mackines only,

Before Storiing o New Machlm'

1. Comply with the “Installation Instructions”, page 10,

2. Wash off the slushing oil and any dirt with naphtha or a similar
 peease solvent: never use caustic cleaning compounds.

3. Comply with the “Machine Lubrication Instructions”, page 17.

WARNING: Never attempt to start the machine or move the machine
slides until all points have been properly lubricated.

4. Fill the cutting fluid reservoir. (See page 44.)

5. Following the directions of “Starting the Machine,” page 21, imme-
diztely check the direction of the spindle and feed drive motors,

Check the spindle motor direction by observing the direction of
the pullevs and belt. Check the feed motor by looking in the end
of the motor, Both motors should turn clockwise. (See Figure 20.)
If either motor rotates in the wrong direction have the electrician

check for crossed leads, Also, if the feed motor is running back-
wards there will be no hydraulic pressure to power the table and

Mater Direstlons

6. Allow the machine to run for at least a half hour to insure ade-
quate lubrication to all bearings. Do not add oil to the reservoir
with the machine running,

7. Thoroughly study the “Functional Diagrams” (Figures 18 and 19)
and the “Operating Instructions,” page 18,

0




| MACHINE CONTROLS AND OPERATING INSTRUCTIONS

Simting the Machine. Place all feed levers in their neutral or stop posi-
~ tions (Figure 22), Start the motor. Note—The hinged belt guard
- eover at the rear of the machine must be closed and latched before
~ the push button will start the motor, Depress the “Spindle Start”
‘button to start the rotation of the spindle, An automatic spindle brake
is engaged when the “Spindle Stop” button is depressed, stopping the
rotation of the apindle.

Changing Spindle Speeds. Start the motor. With the spindle station-
“ary, and clear of the work, depress and hold the “Speed Increase” or
“Speed Decrease” push button (Figure 22)., When the spindle speed
dial (Figure 18) rotates to the speed desired, lining up with the index
‘mark, release the push button. Now, pause a second or two and then
depress the “Spindle Start” button. The spindle will rotate at the
peed -indicated by the dial and index mark, The short pause men-
tioned, gives the gears time to fully engage, and thereby prevents
clashing of the teeth, - : o
When working from the rear of the machine, the speed dial and spin-
dle start-stop is controlled by the group of push buttons located on the
_spindle carrier,
. Notat _On long run jobs, change speeds one full rotation of dial each day,

. Nos, 16, 19, 24, 29, 35, 42, 52, 62, 78, 93, 114, 136, 188, 221, 280, 334,
R Y | 410, 489, 605, 720, 906, 1080, 1325, 1600 rom.

14,17, 21, 26, 31, 37, 46, 55, 69, 82, 101, 120, 168, 200, 252, 300,
_368, 440, 542, 645, 906, 1080, 1325, 1600 rpm.

) 4;5.6,&.7

S “Figures 21 —Standard Spindle Spneds
. Micrometer Dials, All of the hand controls, longitudinal, cross, and
- vertical, are provided with adjustable micrometer dials, To reset, or
- "zero”, one of these dials, pull it outward against light spring pres-

sure, rotate to the desired position and release.

Hand Table Feed. The table traverse h-ndwheels (Figure 18), located
&t the front and left end of the table, c..utrol the movement of the table
~when the power feed is disengaged. When the handwheel is rotated

« - one turn in a clockwise direction, the table moves away from the
- operator 1 inch, The dial is graduated into 250 equal spaces, which

is;equvivalent to .001” movement of the table for eack space.

Hand Cross Feed. The cross traverse handwheele{Figure 20), enubles
.the saddle to be moved by hand when working from the front of the
machine. One clockwise turn of the handwheel moves the saddle 1;
inch toward the carrier. The dial is graduated into 250 spaces, which
is equivalent to .001” movement of the saddle for each space.

2




CINGIMNATE VERCIPOWER MILLING MACHINES

Hand Vertienl Feed. The vertical hand traverse crank (Figure 18),
enables the spindle carrier to be moved up or dewn when working
from the front of the machine. One clockwise turn moves the carrier
up 1/26 inch. The djal is graduated into 100 equal spaces, which is
equivalent to .0005" mo¥ement of the carrier for each spsce,

Figure 22
Push Bution Group and Positlons of Front Control Power Peud Lovers

Power Feed Controls. All power feed control levers—longitudi--al, cross,
and vertical—are of the directional control type, i.e., the sliding unit
moves in the direction in which the lever is moved. For instance, if
the table power feed lever is moved to the left, the table moves to the
left; if the lever is moved to the right, the table moves to the right.

Power Feed Table., Longitudinal power movements of the table are
engaged from the front of the machine by means of the table control
lever (Figure 18). To feed the table left, move the lever to the left;
to feed the table right, move the lever to the right. Power rapid

F ¥4




MACHINE CONTROLS AND OPERATING INSTRUCTIONS

traverse is obtained by first engaging the power table feed and then
engaging the rapid traverse lever (Figure 18). Loosen the table
~ clamping screws before engaging the table feed or rapid traverse,
It is also advisable to tighten the saddle and carrier clamps when
- using the table feed alone. See “Clamping Devices for Sliding Units”,
pages 29 and 30, :

- Power Cross Feed. Traverse power feed movements of the saddle are
engaged by means of the cross feed control lever (Figure 18). To
feed to the rear, shift lever to the rear, to feed to the front, shift lever
to front. Before engaging the cross feed, loosen the saddle clamp. Itis

~also advisable to tighten the table clamping screws when using the
- croas feed. See “Clamping Devices for Sliding Units”, pages 29 and 30.

¥

.. Pewer Vertical Feed. Vertical power feed movements of the carrier are
. engaged by means of the vertical feed control lever (Figure 18),
- Shift the lever upward to raise the carrier, downward to lower the
carrier. Before engaging the vertical feed, loosen the carrier clamp,
It is also advisable to tighten the table clamping screws and sado..
_elamp when using the vertical feed alone. See “Clamping Devices for
‘Sliding Units”, pages 29 and 80, Power vertical feed rates are 14 the
~_rates shown on the feed dial, :

~Feeds. The method of changing the feed rates, described below, ig
similar to the method of changing spindle speede. If desired, any
combination of feed motions, such as cross and table, may be engaged
at the same time. The spindle must be running to obtain & feed move-
_ment except when in neutral pesition for tramming. Reversing the
direction of rotation of the spindle (explained on page 27) does not
affect the direction of the feeds,

Changing Fesds. Start the motor. The spindle should be stopped and

. all front and rear feed engaging levers should be in their neutral or
- stop positions. Rotate the feed change knob (Figure 18) clockwise or
counter-clockwise and hold until the « sired feed shown on the feed
dial (Figure 18) is registered with the index mark. Ralease the feed
‘change knub, The proper feed gears are now in mesh to move the

‘table at the feed rate indicated by the dial and index mark,

il ,‘._‘,“é L3
Table and %, %, %o W K W I, I 1%, 1%, 26,006, 3%, 3%, 4%, 5%, 6%,
Cross Feeds 7%, 9, 11, 13, 15%, 19, 22, 27, 31, 39, 45, 54, 63, 79, 90 in./min.

Figwe 23
Stondard Fesd Rates

3




CINCINMAYL VERCIPOWER MILLING MACHINES

Power Rapid Troverse, The power rapid traverse, controlled from the
front of the machine by the rapid traverse lever (Figure 18), may be
engaged at any time and for any direction of travel with the spindle
either running or stationary. (Of course, the motor must be running.)
The feed lever, which will give the direction of travel desired, must be
engaged at the time the rapid traverse lever is engaged.—Always
engage the feed lever first, especially when using the vertical rapid
traverse. The rapid traverse rate for the longitudinal and cross
movements is 150 inches a minute, while the vertical rate is 75 inches
a minute,

Rear Hand Controls. Standard equipment includes rear hand adjust-
ments for the cross and vertical movements, in addition to the table
traverse handwheel which also can be operated from the rear. These
controls, adjusted by means of a hand crank, easily moved from one
shaft to the other, are shown in Figure 24. The cross traverse dial
is graduated into 250 equal spaces each of which is equal to .001”
movement, while the vertical traverse dial is graduated into 100
spaces with each space being equal to .0005” movement.

YERO W3, FEED ouT
- Lol %

&

A o,

Figwes 24
Rear Hand and Power Feed Contrals on Plaln Mackines




- MACHINE CONTROLS AND OPERATING INSTRUCTIONS

Rear Power Feed Controls. Standard equipment includes rear power
feed controls for cross, longitudinal, and vertical movements (Figure
24). Unlike the front table control lever, the rear table control lever
has only two operating positions—feed left or feed right. Table rapid
traversoe is obtained by moving the table feed lever the direction of
travel desired, right or left, and then engaging the rapid traverse
lever. Cross and vertical rapid traverse can be obtained by moving
the feed lever to a feed position and then engaging the rear rapid
traverse lever,

(Vertical Machines only)

Varticol Spindie Coeriue

Hond Fead to meéal Spmdlo Carier. The spindle carrier can be moved
by hand, when power feed is disengaged, by rotating the vertical feed

hand erank (Figure 19). One clockwise turn of the hand crank moves .
the carrier up .050”. The micrometer .al is graduated into 50 spaces, =

which is equivalent to .001” movement for each space. To reset the

micrometer dial, merely pull out against a light spring tension, rotate
the dial to the desired setting and then release.

Power Feed to Vertical Spindle Carrier. Vertical power feed movements
of the carrier are engaged by means of the tical power feed lever
(Figure 19). When the lever is moved up, the carrier moves up; when
the lever is moved down, the carrier moves down. The power feed
rates to the apindle carrier are 14 the feed rates shown on the feed
dial,




CINCIMNNMATL VERCIPOWER MILIRD MACHINES

Powar Rupld Traverss to Verticel Spindls Comder. The power vapid
traverse to spindle carrier is controlled by the vertical power feed
lever in conjunction with the power rapid traverse lever (Figure 18).
First move the feed lever in the direction yon wcot the earrier fo
move and then pull pid traverse lever upward. Rapi& tmmm
o rate to the apmdlo ramer in 75 inchen per minute,

hw~¥m§ﬁo« Yurret Stop and Bial Indicator. The turret atop &Bfl dm!
indicator, shown in Figure 25, are standard equipment supplied with:
all Vertieal VERCIPOWER Machines. The turret stop should be used
a3 & feed trip only, downward power rapid traverse movement should .
always be disengaged before the turret stop screw contacts the
plm:ger at the top of the indicator bracket. Failure to do so may
result in serious damage to the machine, if the spindle carrier should
*“coast” after tripping the plunger. After tripping out of feed down,
the spindle carrier should be Jowered, by means of the vertical feed
handerank ; movements of the spimi!e carrier can be dmeugaged by
the upper limit trip dog (Figure 25). o

Rear Controls. Bear controls for hand adjustment and power feed for:
cross and vertical movements can be supplied at extra cost on the:
vertical machines, Operating instructions for these controls are the
same asg for the horizonial machines. A rear tabls feed control lever
is supplied as standard equipment. With this lever the table feed ean’
be operated from the rear working position. Rapid traverse is ob-
tained by first engaging the feed lever and then the rapid mvem
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SETTING UP THE MACHINE

- Qverarm and Arber Supports. The overarm may be positioned by first
‘Joosening the clamping lever located on the rear of the spindle car-
_rier and then turning the overarm adjusting crank (Figure 27A).
Turning the crank clockwise moves the overarm toward the front of
the machine, while turning it counter-clockwise moves the overarm
toward the rear, After the overarm is positioned, tighten the hand

~‘clamp. All machines are equipped with a Dynapoise unit which damps
self-excited chatter:. v

Hawes 37A
The arbor supports may be positioned at any desired place on the
-overarm and clamped in position by tightening the clamping nuts
- (Figure 27A4), v ‘
‘Reversing the Direction of Rototion of
- the Spindle, Spindle rotation must be
_the same as the “hand” of the cut-
-ter; that is, the rotation must be
- clockwise for a “right-hand” cutter
‘and counter-clockwise for a “left.
hand” cutter, The direction of rota-
tion is controlled by a reversing
switch on electrical panel shown in
Figure 27B. Note that RIGHT and
LEFT on the spindle reverse plate
indicate the direction of rotation of
the spindle when viewed from the

Fawre 278
‘rear end of the spindle.

Spindly Boverse Swidh
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Feod Trip Dogs. Trip dogs are provided for automatically stopping the
power {able, cross, or vertical feeds at the end of the cut or at any
desired point in the travel of the unit. (See pages 32-35 for auto.
matic table cycles), SR

Fgws 28
, Yoo Tiip Dage .
Tabls Trip Dogs. Thirteen table trip dogs are supplied with VERCI-
POWER Milling Machines. These act to trip the table out of feed to
stop, reverse direction, or shift from rapid traverse to feed or vice
versa. (See pages 32.85 for automatic table cycles). A pair of posi-
tive stop dogs are fastened to the front of the table to prevent moving
the table beyond ita actual operating range. :

Coutien: Do not remove these fixed stop dogw in an effort to obtain
greater travel or you may seriously damage the machine, 1f the job
requires a greater travel than the machine nllows, it must be milled
on & larger machine with greater range,

Spindle Carrier Trip Dogs. The power vertical movements of the carvier
can be stopped automatically at any desired point in its travel in g
either dircction by means of trip dogs, adjustably mounted in a tee-
slot at the rear of the carrier. Two dogs are supplied, one for each
direction of travel. Fixed stop pins, located in the dog rail, prevent

setting the upper and lower trip dogs beyond the operating range of
the machine, :

Caution: Do not attempt to remove the fixed stop pins in an effort to -

obtain increased vertical movement or you may seriously damagye the
machine, ‘ ‘

2%
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SETTING UP THE MACHINE

CROSS FEED TRIP DOGS

Figuwre 29
Saddie Trip Degs

Saddle Trip Dogs. The power cross feed movement of the saddle can he
stopped automatically at any desired poiny in its travel in either direc.
tion by means of trip dogs, adjustably mounted in a tee-slot beneath
the left-hand side of the saddle (Figure 29).

In addition to the trip dogs, a separate pair of positive atop dogs are
located under the dog rail. These positive stop dogs act a8 a safety
device to prevent moving the saddle beyond its actual operating range.

Caution: Do not attempt to remove theue positive stops in an effort ta
obtain greater cross travel or you ma  seriously damage the machine.

Clamping Devices for Sliding Units. The table, saddle and housing may
be clamped in position by tightening the screws and levers shown in
Figures 29 and 30. Two serews are. provided for clamping the table
to the saddle, one lever for clamping the satidle to the base. The sole
purpose of these screws and lever is to firmly tighten the unit which
is not in motion during the machining operation. For example if you
are using the table feed alone, tighten the saddle clamping device, The
rigidity of the machine as a whole will thereby be increased.

Fid




. Figwrs 30
Suddie and Table Clamsing Devicss

These clamping devices should never be used as a method of adjust.
ment for wear. Obviously, such a practice would result in rapid wear
in the spots at which the pressure from the clamps is applied, and
there is also a greater possibility of the bearings scoring, because of
the concentrated pressures, Tapered gibs are provided for adjust- -
‘ment to compensate for wear (see “Adjusting the Gibs”, page 86).

Avtomatic Backlash Eilminoter. An integral part of the table drive
mechanism is a device which automuatically eliminates the backlash
between the leadscrew and the nuts during down-milling cuts. The
mechanism is activated by forces set up when the cutter contacts the
workpiece in a down milling cut; it does not function during conven-

tional up-milling cuts, or during rapid traverse movements of the
table.
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AUTOMATIC TABLE CYCLES

Avivnatls Tolde Cycte Contrels and Lover Posilions

Toble Centre! Lover. The position of the automatic table cycle control.
lever (Figure 32) determines the longitudinal direction of table move.
ment at the feed rate or in rapid traverse. The control lever is de-
signed to cause table movement in the same direction that it is shifted
from the center, or stop position. Table movement at the feed rates
is engaged when the lever is shifted to the lower right or lower left
positions., Rapid traverse is engaged when the lever is shifted to the i
upper right or upper left positions. i

Rapid traverse can be engaged from either of the feed positions hy
causing the control lever to move directly up to the rapid traverse
position. Conversely, rapid traverse can be changed to the feed rate’
by causing the control lever to move directly down to the feed position.

Note: The rapid traverse lever on the left front of the base (Figure
18) will cause the table to move at the rapid traverse rate if engaged
while the table control lever is in either of the “feed” positions. '

The control lever can be shifted to all of the operating positions by .
hand, or by placing the necessary feed trip dogs at the desired points
in an automatic table cycle.




AUTOMATIC TABLE CYCLES

‘Foed Trip Dogs. The feed trip dogs are designed to deflect the feed trip
‘plunger (Figure 82), resulting in a change in the operating position
‘of the table contro] lever. The following standard dogs are supplied
with plain machines equipped with automatic table cycle control:
Four rate change dogs—two for each direction of table travel; two
reverse rate doge—one for each direction of the table reversal; two
. -atop dogs—one for each direction of table reversal; two reversing
-plunger trip dogs-—one for each direction of table reversal; one in-
termediate stop dog; two positive stop dogs—one for ezch direction
of table travel. Before attempting to set up an automatic table cycle,
the.operator become thoroughly familiar with the function of

:Dog. The rate change dog will raise or lower the feed
plu , 8hifting the control lever vertically from feed to rapid
fraverse or from rapid traverse to feed. . '
sverss Rate Dog and Reversing PMunger Trip Dog. These two dogn zre
used together where. table reversal is required in the cycle. The re.
verse rate dog shifts the control lever out of feed to rapid traverse
position, ‘The reversing plunger is then depressed by the reversing
.. plunger trip dog, shifting the control lever to rapid traverse in the
" opposite direction, = : : '
Stop Dog end Reversing Plunger Trip Deg. These two doge are used
er_where table reversal is required in the cycle. The stop dog
- shifts the control lever out of feed or rapid traverse to the stop posi-
- tion, The reversing plunger is then depressed by the reversing plunger

~ trip dog, shifting the control lever to cause table movement al tAe

_.same rate in the opposite direction, The stop dog may be used by itsclf

a8 & stop in the rate dog, whir:ver manual reverse is desired.
- Intermadiate Stop Dog. The intermediate stop dog shifts the control
. lever from feed or rapid traverse position to the stop position, Design
- of this dog permits feed or rapid traverse to be resumed in eithor
direction. ~ A
. Pesitive Stop Dog. Positive stop dogs are screwed in position to pre-
- vent movement of the table beyond the actual operating range. The
- stop dogs should never be removed to obtain greater range of table
. travel, One positive stop dog is provided for each direction of table
“imovement, - - o ,
- The table feed txip dogs can be arranged in mbig.different ways for a
- wide variety of automatic table cycles. The cycle drawings on page 54
illustrate a few typical setups which can be made with the stundard

~ table dogs, In reading the drawings, notice that the cycle progreases

g _in adirection opposite to the actual movement of the table.

1
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This illustrates the relative movement between the table feed {rip
dogs and the feed trip plunger. The numbers at each function of the

cycle correspond to the numbers designated to the table dogs in
Figure 85, P 5

: ot

@

Cyele G .
© DENOTES AUTOMATIC TABLE REVERSE

Mgure 34
Typicol Cyclos of the 46 Obtelnuble
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CINCINMATI VERCIPOWER MILLING MACHINES

ADJUSTMENTS

Adjusting the Gibs, Two types
- GI AUJUSTIG SCREW of giba, shown in Figures
LOCKING RUT g 36A and 36R, are usad to take
Serrl ; up the wear between the slid-
ing units, The amount and
method of adjustment, how-
f _ ever, are about the same for
\\\\%\ R each type. Adjust the gib ine
g - ] ward (the screws have right
hand threads) and try the
movement of the unit with
the hand crank. o
When adjustment of the gibs
is mecessary, they should never
be drawn up so tightly as to
prohibit free movement of the
particular unit by means of
the hand erank, Tight adjust-
ment squeezes out the oil film
,x,’f"; 5#&55&1! = % and causes scoring and un-

timely wear. Clean the bear.

ings of the sliding units occa-

sionally to avoid undue weayr

on the ends of the gibs,

Be sure to tighten lock nut.
when adjusting head type gibs,

SAFETY SWTCH

Adjusting the Drive Belt Tenslon. If
the drive belt begins to whip due to
stretch or wear, it can be tightened
in the following manner:

1. Open the motor compartment
door.

2. Loosen the .62” screw in the
slotted clamp (Figure 36C)
allowing only the motor's
weight to tighten the belt,

3. Retighten .62” screw and close
compartment door.
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Adjuating the Table Feed Scraw Bearings. The table feed serew of these

machines is provided with two sets of adjustable tapered roller bear-
ings. When ad;ustment in necessary, adjust right hand bearing only.

Figorn 38

Saction Tirsugh Right Hond Bnd of Toble Fesd
Screw Moumiing -

Remove the cone shaped cover over the end of the table feed screw
at the right hand end of the table.

Loosen the hex head screw through the adjusting nut, and tap the
serew and nut to loosen the lock shoe,

Tighten the adjusting nut with a face spanner wrench, and then +
back away about 144 turn or less,

4. Re-tighten the hex head screw and replace the cover,

Turn the table traverse handwheel with the power feed diaengaged

and try to determine by the “feel” whether the bearings have been -

adjusted correctly. They should not be adjusted so tightly as to make

it difficult to move the table, but on the other hand, there should not

be a noticeable amount of “play” in the bearings. It is important, of

course, to see that the table gib is loose enough so that the table can

be easily moved in order to differentiate between a tight lead serew

bearing and a tight gib bearing. ' &
When the “play” is caused by a worn lead screw and nut, it is neces- -

sary to replace these parts in order to obtain accurate work.




ADJUSTMENTS

ADJUSTING NUT
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" 1 Start the machine and run the spindle at a speed in the high range
- (above 500 rpm). Stop the spindle and set the spindle selector knob
inthe ncutral position. - - o

z’rmwﬁ«m‘p»t\m driving keys. from the spindle nose. (flamp s
mctmsulatmd(!'f square) and about 12" long in the key slots.

2, On horizontal machines, slids overarm forward until cover plate near
. the front of the overarm guide ways on the carrier is exposed.

- WARNING Be sure to support the extended front end of the overarm

’ e a8 it is moved forward with a device capable of supporting
’ - & minimum of 2000 IL.. or remove the overarm as
. Qutumdmmcwwwcmanual. . s
' 4.Loooen the adjusting nut locking screw and tap the wrench to looweﬁ
- the locking shoe beneath the screw.

5. Insert a stoel bar into one of the Wued holes in the
- adjusting nut, Rotate the spindle counterclockwise about one
revolution and then clockwise until the bearings are drawn up snug.

6 Remove thc bar from the adjusting nut and rotate the spindle to be
_sure the bearings are properly seated. .

»
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7. Tighten the adjusting nut locking screw and replace the driving
keys in the spindle nose.

8. Replace the cover Shll'slide overarm back in position,

Machines which are used for general purpose work should have about
001" end play in the spindle bearings. Machines for high speed work
exclusively, such as those for high speed earbide milling, ghould have
about .002” end play in the spi° Ale bearings. The readings are taken
with the bearings cold. _ o L

This “end play” can be measured by indicating the end of the spindie
nose with a 1/10,000 indicator and lightly tapping the spindle from
the front to the rear and reading the indicator dial. The temperature
of the spindle when run continuously at its highest speed for four
hours, should not exceed 145°F. when properly adjusted. Test the

- temperature with a thermometer inserted into one of the screw holes
in the spindle cap. '

Avtomatic Backlash Eliminater Adjustment. The backlash eliminator

(Figure 40) consists cssentially of two nuts “A” and “B” freely

mounted on the table lead screw. The crown teeth on gear “D” mesh.

with the gear teeth on nuts “A” and “B”. Therefore, when one nut 1z

rotates, the other nut will rotate in the opposite direction. ‘The spur

teeth on gear “D” mesh with rack “C” which rotates the crown gear -
“D” and nuts “A” and “B” a sufficient amount to eliminate the back-

~ lash. Normally, this unit is self compensating for wear and should .
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Spindle Correr Ol Pressure. The relief valve in the lubricating system
is set for the correct pressure at the factory and should not require
resetting during the life of the machine, However, adjustment js
provided should it betfime necessary, Test the pressure before making
the following adjustments:

.
Figwre 42

Aadjorting Spindie Corrier OFf Brossure

1. Start machine and run until oil is warm, then stop machine,

2. Remove the 14~ pipe plug from the front side of the pump, nearest
the filter, (Figure 42A) and insert a pressure gage,

3. Start the machine and check the
pressure. If it is higher or low-
er than 300 psi proceed to ad-
just, :

4. Loosen the lock screw and ad.
just screw “A” until the pres-
sure registers 300 psi, then
tighten the lock screw.

5. Stop the machine, remove the
gage and replace the pipe plug.

To adjust the Base Oil Pressure:

L. Remove the 14" pipe plug in the
top of the hose block, at the
right of the table feed laver.,

Pigwre 428 Serew a pressure gage in its
Adjustion Base OF Pressure place (Figure 42B).




2. Btart the machine and check the pressure. If it is higher or lower
than 225 psi proceed to adjust.

8. Remove the cover and cap screw shown in Figure 42A, Remove
the locking screw under the cap screw and rotate the adjusting
screw until the presaure registers 225 psi.

4, Replace the locking screw, cap screw and cover.

B Stop the machine, remove the gage and replace the pipe plug.

SAFETY PRECAUTIONS

- The table, cross and vertical traverse dog slota are provided with stop
- dogs and screws, which limit the position for setting the trip dogs. Do
- not remove these stops or the trip dogs in effort to obtain more travel,
- a8 serious damage to the machine may result. If the job requires a
. greater range than the safety stops and dogs allow, it must be milled
~on & machine with greater table travel.

- If the spindle speed decreases when the table starts to feed the work
into the cutter, the motor is probably at fauit. Have the motor in-
~.apected and repaired, if necessary, by a competent repairman, To
- -avoid possible damage to the clutch or motor, make these corrections
63 soon as you notice the spindle speed decrensing under load.

"The clutches on all hand cranks are provided with releasing devices

0 Leep them out of engagement while they are not in use. Do not
- Temove the devices for the sake of ke »ing the crank in engagement,
“88 it may result in serious injury to yoursel! or some other vperator,

Xt you should decide to inspect the drive belt or the motor, and forget
%0 shut ofl the electric current at the push-button atation, the motor
will stop as soon as the hinged cover at thé‘vd#r of the machine is
opened. The contact switch above the latch Lracket (Figure 36C)
compensates for such an oversight by automatically bresking the cir-
cuit. When again starting the machine, it will be necessary, of course,
{0 latch the cover and push the starting butten.

L]
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CUTTING FLUIDS AND SYSTEM

Rocomemended Cutting”Flutd. CIMCOOL® cutting fluids, made by the
Products Division of The Cincinnati Milling Machine Co., reduce as
well as remove heat created during machining. At the same time
Cimeool provides rust and rancidity control, clean parts cool {o the
touch, plus freedom from smoke and slippery film,

The table helow suggests start g concentrate-to-water mix ratios:

RECOMMENDED CIMCOOL MIXES

onterind

Averapn Milting
Cuttere

Foom ondl Low
Clasrancs Cuttors

Mils Seand
Maliaaine Iran
Wrought fron
Bronre

FIVESTAR CIMCOOL,
1140

FIVE-STAR CIMCOM,
L

Cast fren

FIVE-STAR CiMCODL,
1:40

FIVE-STAR CIMCOO.
114D

Brass
Gott Bronre

CIMCOOL. 82
1:40

CICoOOL. 8-2
us

Alumingm

CUACODL 8.2 or AL
1140

CIMCOOL 82 or AL
1125

Cast Stewi
Tont Steel
amd other high tensile

FIVE-STAR CIMOOOL
1S

FIVE-STAR ClMCOOL
320

strenath stosls

"

\

Ordinarily cast iron, brass, soft bronze and aluminum are machined
without a cutting fluid, or an air blast. However, a cutting fluid is
recommended for milling these materials (1) when there is danger of
part deformation due to the heat of machining; (2) when the parts
are too het to handle; or (8) when chips clog in slots. Also, when
milling cast iron, a cutting fluid helps when greater cleanliness and
dust control are needed.

Your Cimcool representative will be glad to help you choose from the
Cimcool array of products one that meets your exact requirements,

Operation. The key to efficient cutting fluid operation is to get as much
cutting fluid as possible in the cutter-work co:iact srea. To pro-
long cutting fluid life and reduce reservoir dravning and cleaning:
(1) When stock removal is heavy, remove chip s2cumulations from
the cutting tank daily; (2) If the machine is shut down for longer
than a weekend, acrate the cutting fluid by starting the machine and
circulating the cutting fluid for half an hour.

4
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ACCESSORIES AND ATTACHMENTS

SNAP-SET. The SNABEBER™units are position readout arrangements,
which can be seen in Figure 47, for the longitudinal, cross and verti-

~ cal slides, They present a positive illuminated numeral, to the nearest
- 0.001" which indicates the slide position from a reference point, or:

- zero setting. From the established reference point; blue print dimen-

ions can be read directly on SNAP-SET to either side of zero. The

~ slide position is always read o the clear dial, not the one showing

- the red flag. o

RED FLAG

Figure 468
SNAPSET Arrenpement

- "SNAP-SET is set to zero by pulling the reset lever all the way down, " .
‘as indicated by the dotted line in Figure 46A, then back up to normal _
position. The reset lever must be in i he normal “up” position for the .
unit to register, as shown in Figure 46B, S

CAUTION: When cleaning dials and setting to zero, the reset lever

: ~must be moved all the way down to prevent possible dam.
age to SNAP-SET unit. Then be sure to return the lever
completely to the “up” position.

After resetting SNAP-SET to zero, and then moving a slide, one dial
will show an ascending count from zero (See Figure 46B) while the
other dial will show a descending count from 100. Both dials should
total 100 at all times. Both dials indicate the slide position, to one side

or the other at a zero position, but not necessarily the direction of
slide movement,.




ACCESSORIES AND ATTACHMENTS

n using SNAP-SET, bring the machine slide into position with
spindle centerline at the starting point and set the unit to zero. Now
~ move the slide, by power or hand, until the SNAP-SET dial shows the

‘desired reading. Operator can position for multiple cuts either by
- reference to a single starting zero point or by resetting the unit to

“zero as he goee from one cut to the other. , .
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ARBORS ~ 50" Suindle Serles

STYLE B

Flgurs 48

Comvantionsd Milling Mochine Arbor

i

Keyway
Dopth

EBVHRTAIDPSBRARDID>

sevevesunanfonsvnornvgn

ARBOR-LOC

SHELL END MILL ARBORS

ARBOR-LOC COLLETS
Unclude Drawsin Balt)

Catalag Mo,

Dlamuter Range
of End Mills

Catalog Ne.

50 VaFCFS

1,281,850~
1.757..2,00"
2,25..2.80"--2,78
3.00-3.50%
£.00"-4.507-.8,00~
5.50"-8.00”

Alweays Urder Arbors by the Cefolog Number
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machine vises are ahown in Figure 498 below, The Tooh
Universal Vise is show ) at the top, at the Jower loft is the -
Vise, which ix also available as & Plain Vise, without the swivel

plate. The All Steel Vise, at the lower right, is used for holding work-
pieces with irregular surfaces, such as castings and forgings, :




Circular Milling Tables are built in three sizes, 16”7, 20”, and 24"

diameter tables. The table shown in the illustration, Figure 60, is a

20” size, equipped with power feed. Hand feed tables are essentially

the same except that the driving bracket at the right-hand end of the

milling machine table is not supplied. . v

Nete: When using the drive mechanism for circular milling tables,
reverse dog must be placed to left of arrow on table,

To set up the Circulay Milling Tables with power feed mei:hnnisn:, '
proceed in the following manner:

1. Clean the milling machine table and the bottom of the circular
milling table, : '

2. Mount the table in the center slot about midway between the ends.
3. Remove the beil-shaped cover at the right-hand end of the table.
4. Remove the hexagon head screw from the end of the spline shaft
bearing in the power driving bracket. (Also remove the spline +
shaft if it has been left in the driving bracket from previous use.) -
5. Assemble the driving bracket to the right-hand end of the table
with the screws provided, and at the same time slip the driving
sleeve from the bracket over the fork shaft from the table (or-
vice-versa if the shaft and sleeve are reversed). » S
Ingert the splined shaft in its bearing and push it through until
the shoulder rests against the end of the bearing, The other end
of the shaft is then engaged in the driving gear. Try by hand to
see that it turns without binding. o -
Replace the hexagon head screw in the end of the spline shaft bear. -
ing to keep the spline shaft in position. i
The table is now ready for use, either with hand feed or power feed
rotary motion. For conventional circular milling, the machine feed ;

5




ACCESSORIES AND ATTACHMENTS

levers must be in neutral position and the machine table should be
locked in position with the table clamping screws provided for this
purpose. For milling scrolls or cams, disregard these two re-
quirements.
Starting and stopping the circular table should always be performed
by means of the lever at the rear of the table housing. This is labeled
“Starting Lever” (see Figure 50).
To obtain power rapid traverse to the circular table, engage the con-
ventional machine rapid traverse lever and then engage the table
starting lever.

The actual feed rate obtained with the circular milling table depends
upon two factors; (1) diameter of work; (2) table feed setting.
For example, if the machine feed dial indicates 3!4” per minute, you
probably will not be obtaining this feed rate on the work unless the
diameter happens to be exactly right, ) _

The tables on pages 54 to 57 list the actual feeds obtained, correspond-
ing to the indicated feed and the diameter of the work to be milied.
‘The tables should be used in this manner-—S3uppose you have a 20"
table on the machine with an 8” diameter work piece, and you desire
~to use a feed of about 414" per minute. Under 8” diameter follow -
down the 20” column nntil you come to 4.40 and then follow to the
left where you will see that you should set the table feed for 314" per
minute,

- Adjustments for 16” Toble. To adjust for wear between the worm and
wormwheel of the 16” table proceed as follows : '

1. Loosen screw “B” (Figure
b1).

2. Move lever “A” to the left
beyond the upper pin hole,
fully engaging the worm

. with the wormwheel,

3. Tighten screw “B”,

4. Loosen screw “C” and turn
lever “A” to the right until
the pin falls into the upper
hole.

5. Retighten screw “C”. Do
not make the adjustment
so tight as to prohibit free
movement of the circular
table by means of the hand-
wheel,
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Circular gibs ave provided to take up the wear between the circular
table and housing. To make this adjustment proceed as follows:

1. Remove the four sefscrews “A” from
the bottom of the hokding., (Figure
52A)

Tighten each gib adjusting screw “B"
the same amount until there is no
play in the table. Try table rotation
by hand after each screw adj..tment,

Replace set screws “A”, Try table
rotation by hand. It must rotate
smoothly,

The two 14” hexagon nuts located be-
tween the four set screws are for clamp- Gib Ad P
ing the table in position. ‘ um.:“ ”

The driving worm of the 16” table may be entirely disengaged from
the wormwheel by moving lever “A” (Figure 52A) to the right until
the pin falls into the lower pin hole, The table is then free to revolve
independently of the worm.

Adjustment for the 20” and 24” Table. Cincinnati Circular Milling
Tables are provided with means of adjustment for wear between the
worm and wormwheel, ‘

If this adjustment is neces-
sary on the 20” and 24" sizes,
proceed as follows:

1. Remove the hand erank and
micrometer dial.

2. Take up the end play of
the worm by tightening the
adjusting nut. (The worm
¢f the 20” and 24” tables
is provided with ball thrust
bearings for absorbing the
end thrust when making

heavy cuts with power Saction Thravah Fccent!
feed.) Adjusting Bushing




ACCESSORIES AND ATTACHMENTS

3. Replace the micrometer dial and hand crank.

4. Loosen the two hex head screws “A” from the bottom of the hous-
ing. (Figure 52B)

B. Turn the eccentric bushing “B” until there is no play between the
worm and wormwheel. (The sleeve “C” and the wormwheel are
bolted to the circular table and move as a unit in a straight line
when the eccentric bushing “B” is turned.)

6. Retighten screws “A”,

Do not make the adjustment so tight as to prohibit free movement of
the circular table with the hand erank.




FEEDS OBTAINED ON CIRCULAR MILLING TABLES CORRESPOMDIMG TO

i
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ACCESSORIES AND ATTACHMENTS

DEPENDENT OVERHEAD SPINDLE

The overhead spindle is geared into the main spindle of the carrier.
This offers several important design advantages—it enables the spin-
dle to pull full horsepower cuts and permits the entire standard
range of 24 spindle speeds to be used. The spindle speeds, which are
in geometric progression, include speeds of 16-1600 R.P.M. on the
320-18 through 430-18 machine and speeds of 14-1400 R.P.M. on the
425-20 through 750-20 machines, - :

A shift lever for engaging the Dependent Overhead Spindle is located
on the gear housing ai the rear of the spindle carrier, Shift the lever
to the left to engage and to the right to disengage. When required,
both the Dependent Overhead Spindle and the horizontal apindle can

be used at once, but as a safety precaution it is best to disengage the
D.0.8. when not in use.

The three gear contact positions of the Dependent Overhead Spindie
are marked on the overarm scale. Before clamping the Dependent
Overhead Spindle in position check the scribed line on the overarm
scale “line-up” with the scribed line an the gear housing.

The head is carried on a pair of swivel mounts each of which can be
swiveled a full 860 degrees for completely universal positioning of
the spindle. A zero positioning pin is provided for each swivel,

Spindle nose is No. 50 Milling Machine Standard, the same as the
machine ‘spindle nose, thereby permitting quick interchange of cut-
ters between dependent spindle and machine spindle.

HAMD QUILL FEED DEV

This unit mounts either directly to
the face of the Dependent Overhead
Spincle as shown in Figure 59, or to
a 90° housing. Very useful in per.
‘mitting operator to drill holes at any
desired angle. The 3” maximum ver-
tical movement of the quill which has
a No. 40 N.S. taper spindle, is con-
trolled by the handwheel on the front
of the spindle housing. Spindle speeds
are the same as those listed under
specifications for the Dependent Over-
head Spindle (Page 58).




CINCINMAYE VERCIPOWER MILLING MACHINES

HEAVY DUTY VERTICAL MILLING ATTACHMENT

This attachment will psrmit you to perform heavy duty verticsl milling
operations on the VERCIPOWER Milling Machine. Attachment spin-
dle is the same size as the machine spindle to permit interchangeability
of shell end mill arbors, collet adaptert, ete. Spindle speeds are 24
cpindle speeds of the machine. The spindle may be swiveled 90° (46°

- either way from the vertical) in a plane parallel to the face of the
machine column,

£L-11-00 Tew ¢

NO. 80 STD SPINDLE WOSE
Figers 60
Dimensions—Heuvy Doty Vartical Milling Atochment

Machine

Slze Styls A s ¢ ° e Min, | Max. ax,
320-18 | 33018 Plain 8.63 | 538 | 288~ | 10.38" | 168,13 [12.8%" | 24.63¢ 21.599*
420-18 | 430.18| Plain 8.63" | 5.8~ 1 3.8~ | 10.90" | 183" |12.63* | 2863 21,50
428.20 | 450-20| Plain 9.63" | 6137 | 875 | 12.38" | 18.80% 113.75° | 2078 ELR
$25-20 | 550-20| Plain 9.63° 1 8137 | 5787 1238 | 1868% 1378 2078 | 8¢ ms
825-20 | 650-20} Plain 9.837 1 603" | 575 | 1238 | 10,69~ [13.78+ [aL78* | % .89~
72520 | 750-20] Pain 963" | &.13" | 579 | 12.387 | 18.60% [13.78 ]arys* | ;s FLE o

NOTE-When ordering an attechment give serisi number samped on face of the spindte catrier or on the
front right hand end of tahle of machine on which it is to be used,

0




ACCESSORIES AND ATTACHMENTS

HEAVY DUTY UNIVERSAL MILLING ATTACHMENT

This attachment will adapt your VERCIFOWER Milling Machine to a

wide variety of milling operations requiring universal angular posi-

tioning of the cutter spindle. Attachment spindle is same size as

. machine spindle. Spindle speeds are spindle speed of the machine.,

- Each of the swivels permit full 360° adjustment so that the cutter can
~be positioned in any desired angular position.

* 00

[ Sl TR 4
AT TRCHE wY
SPMRLE NOBE

o e
[ rssontis s ) s iempan

M e pheews,
il AR TT VRN Lt
AERW T WS

%A SareR

L » . ’ H
Ll s g ) . . “‘“

. Figure 61

m ‘ Y R M) ]

o & “ ol . ; - tgu.

2018 11837 | 2029 1262 | 2443 HIER -
A8 7 ! 12.63" | 2863 2.0 19 440
-1 480 F 15 | 2.5 .34 FIY TR

.g;.....f.'l 20.19” {2675 Al Kot - el 33 uy
- §50-20 : i 1275 | 9.9 1, nn- 21447
-850 i : 75" TS5 T Hae

‘u____e_g 256 §20.19~ {2675 1387 ] 3178 23 gy
75020 - 1375 oy 1. 2R 2144

NOTE~Whori Ordering #a attschmuot glve serial bubar on (ace of the spmdle Corrrer of o th froon nght
hand end. of table of machine o which it is fo be used.

2]




CINCINNATI VERCIPOWER MILLING MACHINES

HIGH SPEED UNIVERSAL MILLING ATTACHMENT

This attachment provides higher speeds for use with small to mediom
sized cutters for jobs xgquiring vertical or angular positions of the
cutter. These attachmentd are for comparatively light work and are
not suitable for face milling operations. '

[ .

I




ACCESSORIES AND ATTACHMENTS

The attachment is driven from the machine spindle by means of a
‘splined shaft, fitting into an adapter mounted in the spindle noee.
This method of driving provides a 77 range of cross adjustment for
the attachment, a useful feature on large work, '

Spindle apeeds are 1.475 x speed indicated on the machine speed dial,
The spindle swivels a full 360° in a plane parallel to the face of the
~column, 90° (45° each way from vertical) in a plane &t right angles

to the face of the column, Spindle nose of attachment is No. 40
National Sttmdard '

iwbricatien. The High Speed Universal Milling Attachment must be
lubricated daily while in use, In the grease nipple for the lower spin-
dle bearing, use only medium sponge short fibre grease, sodium soap -
base. There are three other grease nipples on the attachment proper.
Periodically apply cup grease. ’




CINCINNATE YERCIPOWER MILLING MACHINES

PMETHOD OF CALCULATING MACHINING TIME

The actual cutting timiiffar milling any piece of work may be ealeu-
leted from the following formula:

_L4+A40
T““'”"““i"i‘””“"“

T == Actual Milling Time in Minutes.
L = Length of Cut in Tnches. _
A == Approach of Cutier in Inches.

O == Over-travel of Cutter in Inches,
F = Feed in Inches per Minute,

The approach of the cutter is the distance the table must move the
work into the cutter before full cutting depth or width is attained,
(Dimension “A” in Figures 654, 658, and 66).

The over-travel of the cutter i the distance the table must travel in
power feed minus the total length of the cut. It isa safety factor to
-~ allow for variations in the length of the work piece and. in clamping,

 The feed is the most important factor, but there are such wide varia-
tions in feed depending upon the cutter, material, and the method of
holding the work that the judgment of the set up man or operator-
must be relied upon to determine the correct feed, A discussion of
. feeds and speeds is contained in our booklet “Milling Machine: Prac- -
tice”, a copy of which may be obtained from the factory. =~ - -

“Exemple: Suppose a cast-iron bracket is to be milled on one side, under:
the following conditions of feed, length of cut, etc. Caleulate the
actual cutting time, _ R
Length of Cut...........ocvvvvninnnivn. i 8
Width of Cub.oviiiiiriiiiiicrrennn . A7
Diameter of End Mill........................6"
Over-travel .........................;ssume ©w
Feed .....ooooviiiiiiiinnnnnnnnn, 1” per minute
Then L = 8” ' i
A == 77" (See table entitied “Approach of Cutter for End Mills - -
0= 1" and Face Mills", page 66.) S

F=11"

And T = .&.‘iﬂ%ﬁ.ﬁé = .82 minutes

Total time, floor to floor = .82 4 Handling Time 4- Time to Clear
Work of Cutters.

84




CUTTER

) Hgure 458
Appronch of Cuiter (A) for Sioh Millinng,
Keywraying, Gese Cutting, Sawing, eie,

Example. Suppou a aanz of five gear blanks are to be milled between
he centers of a 107 Dividing Head, under the following conditions of
feed, depth of cut, etc Calculate the actual cutting time.

l'-'-tv"u-,.-‘kr'u;i--

........,,m......,...,...,.9"perminute

: ':(Piu Rears, sach 1” wide),
{See table entitied “Approach of cmm for ﬁsimi
. - Mills, Kexmy, Cutters, Saws, ete.”, . page 573,




CIMCINMATI VERCIPOWER MILUING MACHINES

Appeoech of Cotter (AS for Fate and Bnd MW,
with Contor of Cottor Offsat from Contor of Wk

Exomple: If we‘hav‘e a part whicli reqnirec acut withanend miil or

66, the approach cannot be read directly
an extreme condition, suppose we have an
- 8” diameter face mill taking a 214" width of cut, and that one edge of
the work is 114" from the periphery of the cutter (dimension “X” in
Figure 86), while the opposite edge is 4” ry :
slon “Y" = 134" . 314"). Then the approach of the cutter is the:
difference between the approach for 2 4” depth of cut and a 134"
depth of cut. In the table entitled “Approach .of Cutter for Spiral
Mills, Keyway Cutters, Saws, etc”, the approach for'an 8” cutter at &
4” depth is 4”, while at a 114" depth, it is 3.12”. The difference between
4” and 8.12” equals .88", the correct approach in this particular ease.
APPROACH OF CUTTER FOR END MILLS AND 'Aﬂ‘m =
(Conter of Cutter Approximately in Line with Contor o0 Woekd =~ =
WIDTH OF CUT
a” T 4l ] e | L R

| |

F X

2.00
100 |250
77 1134 1300

2 ﬁ ﬁ 333 %3; 400
23 143 |56 100 |143] 20028 | 500
R ERERRA A bk

o the Yable: Follow down the column headed “Diam, of Mill” unti
the diameter of cutter which you are using. Follow aeross to the vight

the column under the width of cut which the cutter is taking. The
given is the a(rprouh of the cutter,
Ixample: 10" diameter face mill; 8” width of cut; approach of cutter i 2°,
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Sleep Key  Setup Key Clear Entry Enter
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This chapter details the specifications for the C80.

Electrical

EMC compliance
BS EN 61000-6-4:2001

BS EN 61000-6-2:2001

Power supply unit (supplied)
100 — 240V (47 — 63Hz)

External switch-mode
Conforms to Low Voltage Directive
EN 60 950-1:2001

Physical

Height
265mm (10.43")

Width
180mm (7.09”)

Specifications

Depth

(not including connectors)
50mm (1.97")

Weight
2.9kg (6.38lb)

Environmental

Operating temperature
0to 45°C

Storage temperature
—20to 70°C

Environmental conditions
Indoor Use, 1P20 (IEC 529)

Relative humidity

Maximum 80% for temperatures up to 31°C decreasing linearly
to 33% at 45°C

1-1
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Disposal
At the end of its life, you should dispose of the C80 system in a
safe manner applicable to electronic goods.

Do not burn.

The casework is suitable for recycling. Please consult local
regulations on disposal of electrical equipment.

Input

Spherosyn or Microsyn encoders.

1-2

Resolutions

Spherosyn or Microsyn 10
(menu selection)

5um (0.0002”)
10pm (0.0005”)
20um (0.001”)
50pm (0.002”)

Microsyn 5
(menu selection)

1um (0.00005”)
2um (0.0001")
5um (0.0002")
10pm (0.0005”)

Spherosyn and Microsyn are registered trademarks of Newall
Measurement Systems Limited.

Newall Measurement Systems Limited reserves the right to
make changes to this document.
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This chapter shows the cable connections for the C80.

Cable connections

Encoder Inputs
9-way ‘D’

(All plugs should be
screwed finger tight)

Blanking Plug

(Do not remove these, as they
prevent you accidentally
connecting incorrect encoders)

Power Indicator Lamp

2.5mm Power Inlet
15 Vdc +10% @1A

Equipotential Terminal
(Should be grounded to
machine, using the

lead provided)

RS232 Connection

Cable Anchor
(The power cable should
be secured)
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You can only use the C80 with Newall Spherosyn and Microsyn
analogue encoders.

You need to ensure that:

*  You secure all the cables to prevent the connectors from
dropping into hazardous positions (for example the floor or
coolant tray) when you unplug them.

*  You route all the cables to prevent them from being caught
on moving parts.

* The C80 is grounded to the machine, using the braided
grounding lead provided, before you turn on the machine
supply.

* You turn off the power by disconnecting the power supply
connector, before you connect the encoder.

Do not connect this unit directly to the mains supply.

If your Newall encoder is not fitted with a D-type connector, then
you can buy an adaptor cable (part no. 307-80980). Contact
your supplier for details.
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This chapter shows the various options for mounting the C80.

You can mount the C80 in a variety of ways. The one that you
use depends on the mounting assemblies that you purchased
with the unit:

Arm mounting (non-adjustable)

Mounting Arm Assembly
UK part no. 294-35675
US part no. FX0000SS-N

M10 stud & fixings,
supplied as standard

Arm mounting (adjustable)

Arm Mount Adjustable Pivot
Assembly
Part no. 600-80290

Mounting Arm Assembly
UK part no. 294-35675
US part no. FX0000SS-N

Face mounting (adjustable)

Face Mount Adjustable
Pivot Assembly
Part no. 600-80270
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Lathe mounting (adjustable) Lathe mounting (adjustable)

with arm assembly Lathe Mount Adjustable

Arm Mount Adjustable Pivot Pivot Assembly
Assembly Part no. 600-80280

Part no. 600-80290 Lathe Carriage

Assembly

Lathe Carriage Mount with Part no. 294-61695

Arm Assembly
UK part no. 600-80310
US part no. FXO00LCM-N

Lathe Headstock
Mount Assembly
Part no. 294-60675

Lathe Headstock with Arm

Assembly
UK part no. 600-80300

US part no. FXO00LHM-N I

3-2
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This chapter explains how to interpret the display and use the
keypad.

You should refer to the diagrams at the front of this manual for
information on the layout of the display and keypad.

Display
Axis displays

The three Axis displays normally show the positions of the X, Y
and Z axes.

The three Axis Label displays normally show X, Y and Z, (in
Lathe Mode X, Z and Z’).

Function display

While any axis is moving, the Function display shows the
Feedrate of the fastest moving axis. The feed indicator next to
the display is illuminated. The feedrate is displayed in mm/sec
(to a resolution of 0.5) or inches/min (to a resolution of 1.0).

If the lathe indicator is illuminated, then the lathe functions are
available; if the mill indicator is illuminated, then the mill
functions are available; if the lathe and mill indicators are
illuminated, then both the mill and lathe functions are available.

During Setup and Special Functions, the displays may show
information other than that described on this page. See the Set

Display and keypad

up and Special functions chapters of this manual for further
information.

Using the keypad

You use the keypad to enter data and control information for the
C80. The keys can have different functions depending on the
operating mode, but in normal operation the keys work as
follows:

Unit Key. Toggles the display units between inches and
millimetres.

Mode Key. Toggles the C80 between Absolute Mode and
Incremental Mode.

Absolute mode

In this mode, the C80 displays the positions of the three axes
relative to a fixed datum.

Incremental mode

In this mode, the C80 displays each position relative to the last
position. This is also known as point-to-point use.

At the beginning of each working session, set the
datum in Absolute Mode, then switch the C80 to
Incremental Mode. By using the C80 in this way, you
can return the machine to its absolute datum at any
time, simply by switching back to Absolute Mode.
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Sleep mode
Press the [Sleep Key] to temporarily turn off the displays and
the keypad.

While the unit is in Sleep Mode, all the settings are preserved,
but the positions of the three axes are updated.

If you move any of the axes while in Sleep Mode, the centre
display shows ‘di SPLACd'.

If someone touches any of the keys, the centre display shows
‘touchEd'.

See the Set up and Special functions chapters of this
manual for more explanation of the use of the
Navigation and Function Keys.
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This chapter describes how to set up the C80.

Setup mode

Normally, you only need to set up the C80 once. You may find
that the factory default settings are suitable so you do not need

to change them.

To enter Setup Mode:

1. Leave any Special Function that is running.

2. Press [set up].

The centre display shows ‘SEt Up'.

3. Press the up or down navigation key to cycle through the

list of options.

The following table lists the options. The following sections
describe each of the options in detail.

Set up

Option Default Display
Linear Compensation | see note below
Segmented see note below
Compensation
Axis Summing X and Z' axes Addition
RS232 Options None nONE
Serial Rate 1.0 1.0
Baud Rate 9600 9600
Parity None nOnE
Zero Approach On / Off | all axes: Off ZErO OFF
Zero Approach Limit see note below
Taper Display Axis X axis TAPEr On
Reset reESEt
Store StorE

Option Default Display
Machine Type Generic gEnEric
Encoder Type all axes: Spherosyn | SPHEroSn
Encoder Resolution all axes: 0.005mm |0.005
Radius / Diameter all axes: Radius rAD
Direction all axes: 1 dir. 1
Error Compensation all axes: Off Err OFF

The options available depend on the setting of other options. For
example, the Zero Approach Limit option is not present if Zero
Approach is off.
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@ The following instructions are important and should be
followed carefully.

When you have finished setting all the options:

1. Press the down navigation key until ‘StorE’ appears in
the middle display.

2. Press [ent] to store any changes that you have made.
The middle display shows ‘StorEd for a few seconds as
your settings are stored.

The C80 leaves Setup Mode.

Alternatively, you can press [set up] at any time to leave the
Setup Mode and abandon any changes.

Machine type
You use this option to choose whether the special functions for
Mill or Lathe are available.

There are three possible settings:

Generic |gENnEric all functions available
Mill milLL mill functions only
Lathe LAtHE lathe functions only

Press the Select Key next to the “t’ to cycle through these
settings.

Set up

Encoder

@ The Encoder settings must match the actual encoder in use,
or the C80 will not display correctly.

Encoder type

There are three possible settings for each axis:

SPHErosSn
usSn 10
usSn 5

Spherosyn

Microsyn 10

Microsyn 5

Press the Select Key next to the ‘X, ‘Y’ or ‘Z’ to cycle through
these settings.

Encoder resolution

The Resolution settings available for each axis depend on the
encoder type and the [in/mm] setting.

Display Spherosyn | Microsyn | Microsyn
10 5
pm | mm in
0.001 | 0.00005 X
0.002 | 0.0001 X
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Display Spherosyn Mic;%syn Micr505yn
Hm | mm in
5 | 0.005 | 0.0002 X X X
10 | 0.01 | 0.0005 X X X
20 | 0.02 0.001 X X
50 | 0.05 0.002 X X

Press the Select Key next to the ‘X', “Y’ or ‘Z’ to cycle through
the available settings for each axis.

Radius / diameter

The Diameter setting is useful for lathes, and other turning
applications to display the diameter reading rather than the
radius.

When you select the Diameter setting the C80 displays double
the actual movement on any axis.

There are two settings for each axis:

Radius rAd
diA

Diameter

Press the Select Key next to the ‘X', Y’ or ‘Z’ to cycle through
these settings.

Radius / diameter

Direction
You use the Direction setting to match the C80 to the actual
direction of travel of any axis.

There are two settings for each axis: ‘'dir. O and‘'dir. 1.

Press the Select Key next to the X, “Y’ or ‘z’ to cycle through
these settings.

The Direction setting is arbitrary. You should set it to whichever
option makes most sense for the machine.

The Direction depends on where the scale is mounted.

Error compensation

Your digital readout (DRO) system helps you to improve
productivity. It decreases the number of scrapped parts, as you
no longer have to be concerned about making mistakes related
to counting the revolutions on the dials. Your DRO system also
helps to eliminate some errors related to ballscrew backlash.

Your DRO system will operate to its published accuracy,
provided all components are in working order and properly
installed. Field calibration is not necessary.

Accuracy problems with machined parts may be caused by
machine error, DRO system error, or a combination of both. The
first step in determining the source of error is to check the DRO
system. You do this by comparing the movement of the Newall
reader head to the position reading shown on the display. You
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need a high accuracy standard, such as a laser interferometer.
You can use a dial indicator to check short distances, but a laser
provides the best results. If you have to use a dial indicator, be
sure it is the highest available accuracy.

To check the accuracy of the DRO system:

1.

Place the target of the laser or the needle of the dial
indicator directly on the Newall reader head.

It is absolutely critical that you take the readings directly
from the Newall reader head.

If you have to use a dial indicator, be sure that the needle of
the indicator is perpendicular to the reader head and not
angled.

If you take readings anywhere else on the machine,
machine errors may distort the results.

When the reader head moves, the movement registers on
the laser / indicator and DRO display.

Set the laser / dial indicator and DRO display position
displays to 0.

Make a series of movements and compare the position
readings between the laser / dial indicator and the DRO
display.

If the readings match within the accuracy specificed, then
you know that the DRO system is operating properly. If this
is the case, you can proceed to the next step: evaluating the
machine errors. If the readings do not match, you must

Set up

repair the DRO system before proceeding with error
compensation.

To evaluate machine errors:

1.

Put the laser target / dial indicator on the part of the
machine where the machining is done.

Make a series of movements and compare the position
readings between the laser / dial indicator and the DRO
display.

The difference between the laser / dial indicator reading
and the reading on the DRO display is your machine error.

Plot the machine error along the entire axis of travel to
determine the nature of the error.

If it is a linear error, you can use linear error compensation.
If the error is not linear, you should use segmented error
compensation.

There are many types of machine error, including pitch, roll,
yaw, flatness, straightness, and Abbe error. The diagrams below
demonstrate these errors.
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Error compensation

There are three settings for each axis:

Off Err OFF
Segmented Compensation |SEG Err
Linear Compensation Lin Err

Press the Select Key next to the ‘X, “Y’ or ‘Z’ to cycle through
these settings.

Once you have set the error compensation you want to use on
all the axes, press the down navigation key. The middle display
changes to ‘Err SETt.

If you set one or more axes to Segmented Error
Compensation, or Linear Error Compensation, then your
next set up option is to configure the compensation for each of
those axes.

If you apply Error Compensation, then you must ensure that it
is absolutely correct. If it is not correct, then errors could be
increased rather than reduced.

Once you have set up the Error Compensation, we advise you
to check its effect in normal operation.

Segmented error compensation

In this mode, you can break down the scale travel for each axis
into as many as 99 user-defined segments, with each segment
having its own correction factor. The correction factors are
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calculated by the C80 by comparison against known standards
that you supply.

When you apply power, the display for any axis that is set to use
Segmented Compensation shows ‘'rESET’.

If the machine has not been moved since the power was turned
off, press [ce], and the C80 restores the last positions that were
recorded.

Alternatively, you can set each axis close to the Reference
Point, to within: 6.3mm (0.25") for a Spherosyn encoder or
2.5mm (0.1") for a Microsyn encoder, and press the Select Key
next to the ‘X', 'Y’ or ‘z’. The C80 re-establishes alignment with
the correction parameters.

You need not apply Segmented Compensation over the entire
scale length. You can apply it to a length of high importance, or
to just one segment.

To ensure that you apply the correct compensation, you should
always reset the datum when you turn on the C80.

If you set one or more axes to Segmented Error Compensation,
then you need to carry out the following procedure to configure
the compensation for each of those axes.

Identifying the correction parameters

The scale travel is broken down into a number of segments that
you define, each with its own correction factor, measured

Set up

against a high-accuracy standard. You need to identify the
following parameters:

Starting point - zero

Correction points

Referénce point

You measure each Correction Point with respect to the
Starting Point, zero. You usually set this close to one end of the
scale. You can set the Reference Point anywhere along the
scale. It does not need to coincide with either the absolute
datum or any of the correction points. However, you may find it
convenient to make the absolute datum and the reference point
the same.

Setting the correction points

As you follow the procedure you must ensure that you always
approach the Starting Point, Correction Points and
Reference Point from the same direction. If you do not, then the
size of the tool or probe renders the measurement inaccurate.

1. Setone or more axes to Segmented Compensation as
described in Error compensation on page 5-3.
The display shows ‘Err SETt.
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Press the Select Key next to the X, Y’ or ‘Z’ to enter the
setup procedure for that axis.
The display changes to ‘SEt ZEro'.

Set the machine to the point you have chosen as your
Starting Point, and zero the high-accuracy standard at this
point.

Press [ent].
The display changes to ‘goto 1.

Set the machine to the point you have chosen to be
Correction Point 1.

Press [ent].
The display changes to ‘EntSd 1’

Enter the distance from the Starting Point, as measured by
the standard.

For example: Press [6] [7] [8] [.] [9] [ent] to enter a
Correction Point of 678.9.

The C80 calculates and displays the correction factor for
this point.

Press the down navigation key to go to the next point.
Repeat steps 5 to 8 for each Correction Point.

When you have entered all the correction points, press
[abs/inc].
The display changes to ‘gotO rE¥F.

Error compensation

11. Set the machine to the point you have chosen as the
Reference Point.

12. Press ent.
The display returns to ‘Err SETt.

13. If required, press the Select Key next to ‘X', ‘Y’ or ‘Z’ to
enter the error compensation for another axis.

You can define up to 99 segments per axis.

To use Segmented Error Compensation, you need to have a
high accuracy standard, such as a laser measuring system.

Segmented Error Compensation initially defaults to Off, with
no points set.

If you set Segmented Error Compensation to Off after you
have set the Correction Points, then the data is retained, but
not applied. When you next set the Segmented Error
Compensation to On, the data is re-applied.

You must carry out this procedure in strict sequence, and in full,
for it to be valid.

You can press the Select Key at steps 1 to 8 to display the
current uncorrected position relative to the Starting Point.

Do not worry about the direction of the standard measurement.
For example, 678.9 and —678.9 are treated the same.

You can press [ce] to clear an entry one character at a time.
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Once you have pressed [ent] to complete an entry, you can
press [ce] to take you back one step at a time.

Linear error compensation

In this mode, you can apply a single constant correction factor
for each axis to all displayed measurements. You calculate the
correction factor, and specify it in parts per million (ppm). The
values can be between —9999 and +9999.

In this mode a single constant correction factor for each axis is
applied to all displayed measurements.

T

l Travel

If you set one or more axes to Linear Error Compensation,
then you need to carry out the following procedure to configure
the compensation for each of those axes.

Calculating the correction factor

As you follow the procedure you must ensure that you either use
a stepped standard, and approach each edge from the same
direction; or if you must approach each edge from opposite
directions, then subtract the width of the tool or measuring probe
from the value displayed on the C80.

5-8
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tool or tool or
probe probe
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measured distance = |
standard distance

measured distance

For example: To check the scale against a standard which is
exactly 500mm wide:

1. Setthe tool or probe to one edge of the standard, and press
the Select Key for the axis that you need to correct.
The display shows ‘0.000'.

2. Set the tool or probe to the other edge of the standard.
The display shows ‘499.800'.

3. Calculate the correction factor:
error = 500.000 — 499.8 = 0.2mm
Correction Factor = error/standard = 0.2/500 x 1,000,000 =
+400 ppm (parts per million)

For this example you need to increase the value displayed on
the C80 to match the standard, as this is a positive correction
factor. If the display had shown 500.2 for the same standard, the
correction factor would be negative, —400 ppm.
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Setting the correction factor
To set the correction factor:

1. Setone or more axes to Linear Error Compensation as
described in Error compensation on page 5-3.
The display shows ‘Err SETt'.

2. Press the Select Key next to the ‘X', ‘Y’ or ‘z’ to enter the
setup procedure for that axis.
The display shows ‘LC O, or a previously entered value.
For example: Press [4] [0] [O] [] [ent] to enter a Correction
Factor of —400 ppm.

3. Press [ent] again.
The display returns to ‘Err SETt'.

4. If required, press the Select Key next to the ‘X', "Y' or ‘2’ to
enter the setup procedure for another axis.

You cannot establish the Correction Factor while in Setup
Mode. You need to carry out the measurements in Normal
Operating Mode, then enter Setup Mode to set the Correction
Factor.

The value you set must be in the range —9999 to 9999.

If you make a mistake while entering a number, pressing [ce]
clears the entry one character at a time.

RS232 options

RS232 options
RS232 was added as a standard feature to the C80 in March
2005.

The C80 DRO can offer basic RS232 communications via a
dedicated hardware RS232 compatible port.

You select the baud rates for communications from the following
options:

300, 1200, 2400, 4800, 9600, 14400, 19200, 38400
There are three RS232 modes:

No RS232. This is the default condition. All the RS232
functions are disabled and there are no outputs.

Continuous Output. From the menu structure you define the
frequency of the output. The options are 0.1 — 60.0 in steps of
0.1 second.

Keyed Output. For this option the axes data is transmitted
when you press the [ent] key, without having pressed the
preceding keys. Thus you do not need to use a function key.

Output data format
The output data from the RS232 is as follows:

*  The current axis data for the axes available on the system
are transmitted
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»  For two axis systems, only two axes of data will be Stop bits =1

transmitted Flow control = None

*  The data packet structure of 12 characters is defined as

follows: Default system settings
Serial option = None
I AI : I 0 I 0 | 0 I 0 I 0 I 0 | 0 I 0 ICRI LFI Serial rate = 1.0 (i.e. once per second)
T 1 T 1 Baud rate = 9600
Axis 8 characters for position Line feed Parity bit = None
ID Separator Carriage character '
return Connections
character You connect the RS232 to the C80 via a 15-pin D-type

connector at the rear of the display.

The Axis ID is the character shown in the axis 15-segment

Pin
display at the time of printing. The exception is that for three- 15 O
axis Lathe applications a lower case ‘z’ is used to denote the \r/o
compound Z'-axis. An upper case ‘Z' is used to denote the o o)
standard Z-axis. % o
. °© O<4—> Pin5-RS232 GND

System settings 8 0 .
Baud rate = Configurable CR o+— Pin3-RS232TXD
(300, 1200, 2400, 4800, 9600, 14400, 19200, 38400) o 04— Pin 2 - RS232 RXD

its = ° O‘
Data bits = 8 \\_\
Parity bit = Configurable (Even, Off, None) O Pin1

5-10



—\ Axis summing

All other connections are reserved and should be left
unconnected or the unit may be damaged.

Operation

You configure the RS232 output from the setup menu, using the
following settings:

‘SEr i AL’ refers to the mode of operation. This can be
‘ConStANt, ‘SingLE or ‘'nONE’. You press the left
or right navigation key to cycle through the options.

‘SEr rAtE’ refers to the rate at which RS232 data is
generated when in constant mode. It shows a value (in
seconds) in the second axis window. You press the arrow
button next to the value to change the serial rate. You can
select values in the range 0.1 — 60.0 in 0.1s increments.
The maximum serial rate is limited by the baud rate, as
shown in the following table.

Baud Rate | Maximum Serial Rate (s)
300 2.0
1200 1.0
2400 1.0
4800 1.0
9600 0.5

Baud Rate | Maximum Serial Rate (s)

14400 0.5
19200 0.5
38400 0.5

« ‘bd rAtE! relates to the baud rate of the RS232
communications. The second axis window shows the
current value. You press the left or right navigation key to
select a value.

*  ‘PAritY refers to the parity mode of the RS232
communications. The second axis window shows the
current setting. This can be ‘EUERN’. ‘'Odd’ or ‘'nONE’. You
press the left or right navigation key to scroll through the
options.

AXis summing
This setting works in conjunction with the Summing function.

Two of the axis displays show ‘Addition'.

Press the Select Keys to switch between the two settings, X,Z
and Z,Z’.
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Zero approach
This flashes the Axis Label display when one or more axes are
approaching zero.

For example: If you set the Zero Approach for the X axis, with a
Zero Approach Limit of 1.25, then the axis label display flashes
for values from ‘=1.250X’ to ‘1.250X’. When the axis is
within 0.05mm (0.002") for a Spherosyn encoder or 0.025mm
(0.001") for a Microsyn encoder, the display stops flashing.

Zero approach on / off
There are two settings for each axis:
ZErO On
ZEro OFF

Zero Approach On

Zero Approach Off

Press the Select Key next to the ‘X', ‘Y’ or ‘2’ to cycle through
these settings.

Zero approach limit

You use this setting to choose how close to zero the axis needs
to be for the display to flash.

To set the Zero Approach Limit:
1. Setthe Zero Approach On.

5-12
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2. Press the down navigation key.
The displays for the selected axes change to ‘0000’ or a
previously entered value.

3. Press the Select Key next to the ‘X', ‘Y’ or ‘Z’ to choose
which axis to edit.

For example: To enter a limit of 1.25, press [1] [.] [2] [5]
[ent].

4. If necessary, press the Select Key next to the ‘X', ‘Y’ or ‘Z’
to enter the limit for another axis.

Taper display axis

This setting works in conjunction with the Taper function.

One of the axis displays shows “€APEr On’ while the other
two displays show “€APr OFF'.

Press the Select Keys to choose which axis displays the Taper
function.

Reset
This restores all settings to their factory defaults, and you
should, therefore, only use it if absolutely necessary.

The middle display shows ‘rESEt'.

Press [ent] or the Select Key next to the ‘r’ to select the Reset
function.
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While all the stored settings are being erased, the top display
shows ‘CIEAr Ing’, and the middle display shows ‘O’, ‘O0’,
etc.

When Reset has finished the middle display returns to
‘rESETt'.

The C80 remains in Setup Mode.

Use Reset with caution, as you will lose all your stored settings.

Reset takes approximately 15 seconds.

Store

@ This is an important section, you should read it carefully.

This stores all your settings, then returns to Normal Operating
Mode.

The middle display shows ‘StoOrkE'

Press [ent] or the Select Key next to the ‘S’ to select the Store
function.

The middle display shows ‘StorEd’ for a few seconds, as
your settings are stored.

The C80 leaves Setup Mode.

Alternatively, you can press [set up] at any time to leave Setup
Mode and abandon any changes.
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This chapter describes the standard functions for the C80.

Setting the datum for each axis

Setting the zero

To zero one display at the current position, press the Select Key
by the axis to set it to zero.

All readings are now relative to this new zero point.

Using Zero redefines the datum. You cannot restore the old
datum.

Setting the preset

To preset one display to a known value:

1. Press [preset].

2. Press the Select Key by the axis to preset it.
3. Enter the value.

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.

Standard functions

Recalling the last value
To quickly recall the last preset value for an axis:

1. Press [recall].

2. Press the Select Key to preset the axis.

All readings are now relative to this new value.

Digifind

If you lose a datum, either due to movement following a power

failure, or after you have entered a fixed point by mistake, you
can re-establish it using Digifind.

Using Digifind
The absolute datum for each axis should be marked
permanently on the machine.

1. Set the axis close to the marked datum, to within:
6.3mm (0.25") for a Spherosyn encoder or
2.5mm (0.1") for a Microsyn encoder.

2. Switch the C80 to Absolute Mode.
Digifind only works in absolute mode.

3. Press [ref].
4. Press the Select Key to restore the axis.

The display updates to show the exact distance from the datum.
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Centerfind

Centerfind halves the distance displayed on the selected axis,
so that you can find the centre of a workpiece. It works in either
Absolute or Incremental Mode.

Using Centerfind

For example, to find the centre of a workpiece that is 200mm
wide:

1. Setthe tool to one edge of the workpiece.

2. Press the Select Key to centre the axis.
The display shows ‘0.000'.

3. Setthe tool to the other edge of the workpiece.
The display shows ‘100.000'.

4. Press [1/2].
The display shows ‘0’ in all axes.

5. Press the Select Key to centre the axis.
The display now shows ‘50.000'.

6. Move the tool until the display shows ‘0.000'.
This is the centre of the workpiece.

No compensation for tool diameter (width) is provided for this
function.

Using the centerfind feature in incremental mode preserves the
absolute mode datum setting.
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This chapter describes the C80’s special functions.

In addition to the Standard Functions described on page 6-1,
the C80 has a number of inbuilt Special Functions, that you
access using the [F1], [F2] and [F2*] keys.

Most Special Functions work specifically in the Mill or Lathe
modes, but the Generic functions can work with either.

Most Special Functions require only one function key to
operate. You can allocate them to either [F1] or [F2].

The functions marked [F2] require two function keys. You can
only allocate these to [F2] and [F2].

The Generic option also includes all the Mill and Lathe Special
Functions.

Each of the Special Functions listed here is described in detail
later in the Mill functions, Lathe functions and Generic functions
chapters.

Mill functions

The Special Functions in Mill mode are:

Special Function Display
Bolt Hole Circle bOLt HOL
Arc Arc

Special Function Display

Line Hole LinE
Polar Coordinates | PoLAr

Lathe functions
The Special Functions in Lathe mode are

Special Function Display

Tool Offsets tool F2
Taper taper
Summing sum
Vector Vector

Generic functions

The Special Functions in Generic mode are

Special Function Display

Sub Datum and Job Numbers |Sd m F2

7-1
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Menu function

You can only use two Special Functions at a time.
To find out which function is allocated to each key:

1. Press[menu] to see the Menu.
The display shows:
‘bolt HOl 1’
‘Arc 2

2. Press [menu] again to turn the Menu off.

Using a function

To use a function press [F1], [F2] or [F2*], according to the
instructions given later in this guide.

Allocating a function to a key
To allocate a function to a key:

1. Press[menul].

2. Press the Select Key next to the ‘1’ or ‘2’ to choose which
function key to edit.

3. Press the up or down navigation key to cycle through the
list of Special Functions.

4. Press [ent] to allocate the selected Special Function to the
function key.

7-2

Special functions

If certain functions are running when you press [menu], then in
place of the function name, the display shows ‘turn OFF.

If you want to allocate a function, press [menu] again to turn the
Menu off. If you want to allocate a different function to that
function key, then you need to turn the function off before trying
again.
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This chapter describes the special functions available in Mill
mode.

Mill functions are available when you have configured the C80
for either Mill or Generic operation.

Bolt hole circle
You cannot use arc contouring and bolt hole circle functions at
the same time.

This function is also known as Pitch Circle Diameter (PCD).

This function calculates the locations of the holes, given the
following parameters:

1.

a r WD

Plane (X,Y; X,Z or Y,Z)
Circle Centre location
Circle Diameter

Number of Holes (up to 99)

Starting Angle (measured anti-clockwise from three o’clock)

Mill functions

Example
5 holes

Y axis

\
O e
‘l starting
——————— 71— -Fangle

99.7mm |

L
: 125.25mm



N Mill functions

Setting the parameters

1. Press [F1] or [F2] to turn the function on.
For three axis units only.
The function display shows ‘p’, and the axis displays show
the Plane in which the holes are to be machined.

2. Press the up or down navigation key to cycle through the
three settings X,Y; X,Z or Y,Z.

3. Press the right navigation key to move to the next step.
The function display shows ‘c’, and the axis displays show
the coordinates of the Circle Centre.

4. Press the Select Key next to the ‘X', 'Y’ or ‘Z’, to edit each
value as required.

5. Press the right navigation key to move to the next step.
The function display shows ‘d’, and the top axis display
shows the Circle Diameter.

6. Enter a new value if required.
For example: Press [1] [5] [O] [ent] to enter a diameter of
150.

7. Press the right navigation key to move to the next step.
The function display shows ‘n’, and the top display shows
the Number of Holes.

8. Enter a new value if required.

For example: Press [5] [ent] if you want to machine 5 holes.

8-2

10.

11.

Press the right navigation key to move to the next step.
The function display shows ‘a’, and the top display shows
the Starting Angle.

Enter a new value if required.
For example: Press [1] [8] [ent] to enter a value of 18
degrees.

Press the right navigation key to finish setting the
parameters.
The function display shows ‘O1’.

Machining the holes

The two axis displays for the selected plane now show the
distance to the first hole.

1.

To position the tool ready for machining the hole, move the
axes until both displays show zero.

The function display shows the number of the hole to be
machined.

Press the left or right navigation key to move between the
holes, or enter the hole number. For example: Press [4]
[ent] to move directly to hole 4.

When all the holes have been machined, press [F1] or [F2]
to turn the function off.

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.



—\ Arc contouring

Once you have pressed [ent] to complete an entry, you can
press the navigation keys to move backwards and forwards one
step at a time.

To turn the function off, finish making any entry, then press the
function key again.

The axis that is not involved in the Bolt Hole Circle function
reads as normal.

Arc contouring
You cannot use arc contouring and bolt hole circle functions at
the same time.

This function calculates the locations of the points along the line
of the arc, given the following parameters:

The maximum number of points is 100 and the angle must be
less than 180 degrees.

1. Plane (X,Y; X,ZorY,2Z)
Arc Centre location
Arc Radius

Starting Point

Ending Point

o g > w DN

Tool Diameter

7. Internal or External Cut (machined to the inside or the
outside of the arc)

8. Maximum Cut (the smaller the cut, the more points

calculated)
Example
, 015"
. . . /', maximum
Yaxis | Starting point 1 v mum
1 \L - T~ cut \
4826"4 77T T e AN T T NN T
| X I N I .
| diameter - = v, 1 Ending
[ (N 1 < \ | point
l A S
e U B | S A =
4.174 ! 12,77\ 1 @Internal
! 'radius' -7 cut
PR NN S I e AP a2
236 ¥ : fArc !
I 1 | centre |
1 1 I 1
1 I I I
1 | I I
1 | I |
] | I |
1 1 1 1
, Datum , | X
A A A T e - -
I > ! I X axis
| < 1 >! I
le 1 1 1
' 2.25 3.35" 5.357
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Setting the parameters

1.

Press [F1] or [F2] to turn the function on.

(For three axis units only)

The function display shows ‘p’, and the axis displays show
the Plane in which the holes are to be machined.

Press the up or down navigation key to cycle through the
three settings X,Y; X,Z and Y,Z.

Press the right navigation key to move to the next step.
The function display shows ‘C’, and the axis displays show
the coordinates of the Arc Centre.

Press the Select Key next to the ‘X, ‘Y’ or ‘Z’, to edit each
value as required.

Press the right navigation key to move to the next step.
The function display shows ‘r’, and the top display shows
the Arc Radius.

Enter a new value if required.
For example: Press [2] [.] [7] [ent] to enter an arc radius of
2.7.

Press the right navigation key to move to the next step.
The function display shows ‘st’, and the axis displays
show the coordinates of the Starting Point.

Press the Select Key next to the ‘X', “Y’ or ‘Z’, to edit each
value as required.

10.

11.

12.

13.

14.

15.

16.

Mill functions

Press the right navigation key to move to the next step.
The function display shows ‘end’, and the axis displays
show the coordinates of the Ending Point.

Press the Select Key next to the ‘X', “Y’ or ‘Z’ to edit each
value as required.

Press the right navigation key to move to the next step.
The function display shows “€d’, and the top display shows
the Tool Diameter.

Enter a new value if required.
For example: Press [.] [5] [ent] to enter a diameter of 0.5.

Press the right navigation key to move to the next step.
The function display shows ‘I e’, and the top axis display
shows whether the cut is to be machined to the internal or
the external radius of the arc.The display shows Internal
‘rad-tOO0Nl’ or External ‘rad tOON".

Press the up or down navigation key to cycle through the
settings.

Press the right navigation key to move to the next step.
The function display shows ‘Cut’, and the top display
shows the Maximum Cut.

Enter a new value if required.
For example: Press [.] [1] [5] [ent] to enter a maximum cut
of 0.15.
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17. Press the right navigation key to finish setting the
parameters.
The function display shows ‘O1’.

Machining the arc

The two axis displays for the selected plane now show the
distance to the Arc starting point.

1. To position the tool ready for machining the arc, (starting
point) move the axes until both displays read zero.
The function display shows the number of the hole to be
machined.

2. Press the left or right navigation key to move between the
positions.

3. When the Arc machining is complete, press [F1] or [F2] to
turn the function off.

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.

Once you have pressed [ent] to complete an entry, you can
press the left and right navigation keys to move backwards and
forwards one step at a time.

If you enter a Starting Point or Ending Point that is
inconsistent with the Centre and Radius settings, then the
Centre and Radius settings override the inconsistent settings.

The axis that is not involved in the Arc function reads as normal.

Line hole

You must machine the arc progressively. You cannot jump
between points on the arc.

You should move away from the line of the Arc between points to
avoid over cutting.

Line hole
This function calculates the locations of the holes, given the
following parameters:

1. Plane (X,Y; X,ZorY,2)

2. Starting Point

3. Line Length

4. Number of Holes (up to 99)
5. Line Angle

The axis that is not involved in the line hole function reads as
normal.
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Example
9 holes

350mm line

: 180.5mm

Setting the parameters

1. Press [F1] or [F2] to turn the function on.
(For three axis units only)
The function display shows ‘p’, and the axis displays show
the Plane in which the holes are to be machined.

2. Press the up or down navigation key to cycle through the
three settings X,Y; X,Z or Y,Z.

10.

Press the right navigation key to move to the next step.
The function display shows ‘st’, and the axis displays
show the coordinates of the Starting Point.

Press the Select Key next to the ‘X, Y’ or ‘Z’, to edit each
value as required.

Press the right navigation key to move to the next step.
The function display shows ‘Ben’, and the top display
shows the Line Length.

Enter a new value if required.
For example: Press [3] [5] [0] [ent] to enter a line length of
350.

Press the right navigation key to move to the next step. The
function display shows ‘n’, and the top display shows the
Number of Holes.

Enter a new value if required.
For example: Press [9] [ent] if you want to machine 9 holes.

Press the right navigation key to move to the next step.
The function display shows ‘a’, and the top display shows
the Line Angle.

Enter a new value if required.
For example: Press [2] [0] [ent] to enter a value of 20
degrees.
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11. Press the right navigation key to finish setting the
parameters.
The function display shows ‘O1’.

Machining the holes

The two axis displays for the selected plane now show the
distance to the first hole.

1. To position the tool ready for machining the hole, move the
axes until both displays read zero.
The function display shows the number of the hole to be
machined.

2. Press the left or right navigation key to move between the
holes, or enter the hole number. For example: Press [4] to
move directly to hole 4.

3. When all the holes have been machined, press [F1] or [F2]
to turn the function off.

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.

Once you have pressed [ent] to complete an entry, you can
press the left and right navigation keys to move backwards and
forwards one step at a time.

To turn the function off, finish making any entry, then press the
function key again.

Polar coordinates

Polar coordinates
This function converts the position of two selected axes into
Polar coordinates.

The C80 normally uses the Cartesian Coordinate System, in
which the position of a point in any plane is defined by two
coordinates (X,Y; X,Z or Y,Z).

In the Polar Coordinate System, an imaginary line is drawn
between the position of the point and the datum.The Polar
coordinates displayed are the length of the line (P), and its
angle, measured anti-clockwise from three o’clock.
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Example

‘ Y axis

Using the Polar coordinates function

1. Press [F1] or [F2] to turn the function on.
The axis label displays for two of the axes show ‘P’ and ‘a’.

2. Press the left or right navigation key to cycle through the
three Plane settings ‘X','Y’, ‘X','z’ or 'Y’,'Z".
3. Press [ent] to accept the setting.

The axis that is not involved in the Polar Coordinates function
displays as normal.

8-8
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This chapter describes the special functions available in Lathe
mode.

Lathe functions are available when you have configured the C80
for either Lathe or Generic operation.

The conventional way to set up a lathe is:
X Axis — cross travel

Z Axis — longitudinal travel

Z’ Axis — compound travel.

If you set the Machine Type to Generic, then the axes are
labelled:

Axis 1 - X
Axis2 -Y
Axis3 -7
Taper

You use this function to turn or measure a turned, tapered part.

One of the axes displays the Taper angle. This is the angle
between the present machine position and the datum, in the X,Z
plane.

Lathe functions

Taper
angle_----
T oc)‘

—

We recommend that you use this function in Incremental Mode,
as it involves changing the datum.

The axes that do not show the Taper angle display as normal.

Setting the parameters

You select which axis is to display the Taper angle in Setup
Mode.

To enter Setup Mode:
1. Leave any Special Function that is running.

2. Press [set up].
The centre display shows ‘set Up'.

Press the up or down navigation key to choose ‘taper’.

Press the Select Key next to the ‘X', ‘Y’ or ‘Z’ to choose
which axis shows “taper On'.

Press the up or down navigation key to choose ‘store’.

Press [ent] to store the change.

9-1



| g |

Using the taper function

1. Touch the tool to one end of the taper.

2. Press the Select Keys next to the ‘X’ and ‘Z’, to set the
datum.
Press [F1] or [F2] to turn the function on.

4. Touch the tool to one end of the taper.
The axis display marked ‘a’ shows the taper angle.

5. Press [F1] or [F2] to turn the function off.

Tool offsets

With this function you can program the C80 with Tool Offsets
for as many as 99 different tools, to save having to reset the
datum every time you change tools.

You should set the C80 to Incremental Mode before using Tool
Offsets. By doing this, you can return the machine to its
absolute datum, by switching back to Absolute Mode.

This function is designed primarily for use in Lathe Mode, but
you can also use it in Generic Mode.

You can only set offsets for the first two axes, which on a lathe
are the X and Z axes. In the examples opposite, the X axis is set
to the diameter of the part, and the Z axis is zeroed at the face.

9-2

Lathe functions

The Tool 1 Offset is special, because it is tied to the Machine
Datum, as explained below.

Offset
between tool ;
landtool2 !

Tool 1 in use

Tool holder rotated
to use tool 2.

Tool set mode

You press [F2] to access this mode, and use it to set the offsets
for each tool.

To turn off Tool Set Mode, press [F2].

Setting the Tool 1 Offset in this mode affects the Machine
Datum. Similarly, a change to the Machine Datum changes the
Tool 1 Offset. We therefore recommend that you set the C80 to
Incremental Mode before using this function.

Setting each tool offset in this mode is independent of all the
others, so a change to the Machine Datum or to the Tool 1
Offset does not affect the other tool offsets.
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Tool usage mode

You press [F2*] to access this mode, and use it once you have
set all the offsets.

To turn off Tool Usage Mode, press [F2].

Changing to the Machine Datum while in this mode changes all
the offsets. This can be useful if the same set of tools is to be
used on parts of varying sizes.

Setting the tool offsets

1.
2.

Press [F2] to turn on the Tool Set Mode.

Press the right navigation key to select the Datum Tool
(Generally Tool No. 1).
The function display shows the tool number ‘O1’.

Take a skim cut along the outside diameter of the part or
touch the tool to the surface of the part (if cylindrical).

Move the tool away from the part, taking care not to move
the X axis.

Measure the diameter of the part using a suitable gauge.

Press the Select Key next to the ‘X’ and enter the diameter
of the part as measured using the numbers on the keypad,
then press [ent].

Take a facing cut or touch the end of the part with the tool.

10.
11.
12.

13.

14.

15.

16.

17.

18.
19.

Tool offsets

Move the tool away from the part, taking care not to move
the Z axis.

Press the Select Key next to the ‘z’ and press [ent] to zero
the axis.
You have now established the Tool Offsets Datum.

Press the right navigation key to move to the next tool.
Touch the tool to the surface of the part.

Move the tool away from the part, taking care not to move
the X axis.

Measure the diameter of the part using a suitable gauge.

Press the Select Key next to the ‘z’ and enter the diameter
of the part as measured, using the numbers on the key pad,
and then press [ent].

Touch the end of the part with the tool.

Move the tool away from the part, taking care not to move
the Z axis.

Press the Select Key next to the ‘z’ and press [ent] to zero
the axis.

Repeat steps 10 to 17 for each tool to be set.

Press [F2] to turn off the Tool Set Mode.

9-3
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Using the tool offsets
1. Press [F2*]to turn on the Tool Usage Mode.

2. Press the left or right navigation key to select the tool.
The function display shows the tool number ‘O1’, ‘02’ etc.,
to ‘'99'.

3. Press [F2*] to turn off the Tool Usage Mode.

Editing tool offsets for worn or replacement
tools
1. Press [F2*]to turn on the Tool Usage Mode.

2. Press the left or right navigation key to select a known good
tool.

3. Set the axis datum as described in steps 3 to 7 for Setting
the tool offsets on page 9-3.
All the offsets are now aligned with the correct Machine
Datum.

4. Press [F2*] to turn off the Tool Usage Mode.
Press [F2] to turn on the Tool Set Mode.

6. Set the offsets for each tool as described in steps 10 to 17
for Setting the tool offsets on page 9-3.

7. Press [F2] to turn off the Tool Set Mode.

Lathe functions

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.

To turn the function off, finish making any entry, then press the
function key again.

Summing
You use this function to add the movement of the Z' axis to the
movement of either the X axis or the Z axis.

The Summing function is useful when the compound is set to
align with either of those two axes. If the compound is set at an
angle, see Vectoring on page 9-5.

| F%Cﬂm

H_1
X I pa X I% z

4 Combined movement
Combined movement X+Z
Z+Z7
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Setting the parameters
You select the axes to be added together in Setup Mode.

To enter Setup Mode:
1. Leave any Special Function that is running

2. Press [set up].
The centre display shows ‘set Up'.

3. Press the up or down navigation key to choose
‘addition'.

4. Press the left or right navigation key to choose which axes
are to be added: X+Z’ or Z+Z'.
Press the up or down navigation key to choose ‘store’.

Press [ent] to store the change.

Using the summing function
Press [F1] or [F2] to turn the function on.

Press [F1] or [F2] to turn the function off.

For X + Z

The X display shows the Sum of the two selected axes and the
axis identifier shows ‘s’.

The Z display shows the Z axis as normal.

The Z' display shows the Z’ axis as normal.

Vectoring

ForZ+ 27
The X display shows the X as normal.

The Z display shows the Sum of the two selected axes and the
axis identifier shows ‘s’.

The Z' display shows the Z’ axis as nhormal.
You can zero or preset any of the axes in the usual way.The
Sum display alters to take account of the new value.

You may need to change the direction of Z’ in Setup to ensure
that the axes sum and not subtract.

Vectoring

You use this function to combine the movement of the X and Z
axes with the angle of the compound. Vectoring is only available
on 3 axis units.

The Vectoring function is useful when the compound is set at
an angle. If the compound is set to align with either the X or the
Z axes, see Summing on page 9-4.

9-5
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Vectoring
angle

Combined X movement =
X +Z'(Sin Q)

_________________________

Combined Z movement =
Z+Z'(Cos Q)

Using the vectoring function

1. Press [F1] or [F2] to turn the function on.
The ‘X’ display shows Angle, and the centre display shows
the Vectoring Angle.

2. Enter a new value if required.
For example: Press [3] [5] [ent] to enter a vectoring angle of
35 degrees.

The X display shows the combined X axis movement.
The Z display shows the combined Z axis movement.
The Z’ display shows the Z’ axis as normal.

Press [F1] or [F2] to turn the function off.
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Lathe functions

You can zero or preset any of the axes in the usual way. The
Vectoring displays alter to take account of the new value.

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.

To turn the function off, finish making any entry, then press the
function key again.
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This chapter describes the special functions available in Generic
mode.

In Generic mode all Lathe and Mill functions are also available.

The conventional way to set up a lathe is:
X Axis — cross travel

Z Axis — longitudinal travel

Z’ Axis — compound travel.

If you set the Machine Type to Mill or Generic, then the axes
are labelled:

Axis 1 - X
Axis2-Y
Axis3 -7

Sub-datums

All Sub-Datums are relative to the Absolute Datum, so if you
change the Absolute Datum, the Sub-Datums change
accordingly.

The Sub-Datum function always works in Absolute Mode. If
the C80 is in Incremental Mode when the Sub-Datum function
is turned on, then it switches to Absolute Mode.

You can use other functions, such as Bolt Hole Circle in
conjunction with Sub-Datums, to produce a repeated pattern of
holes about different Sub-Datum positions.

Generic functions

With the Sub-Datum function you can store as many as 99
machining steps in the Sub-Datum Memory.

When you use the Sub-Datum function, the Absolute Datum of
the machine is replaced by each Sub-Datum in turn, so you can
work to zero for each step instead of having to constantly refer
to a printed list of coordinates.

Example
SD = Sub-datum

@
m@

= ¥ Absoiute datum T T T T T T T T T T T

Sub-datum memory

|SD1 |502 ‘SD3 ‘SD4 |505 ‘SDG ‘sm ‘SDS ‘ | ‘ ‘ ‘

10-1
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Turning the function on and off
1. Press [F2] to turn the function on.
The display shows:
‘'sub dat’
‘jJob no.'.
2. Press the Select Key next to the ‘s’.
The display changes to ‘'sd no.’.

3. Enter the number of the Sub-Datum that you want to go to.

For example: Press [1] [ent] to go to Sub-Datum 1.
The function display shows the Sub-Datum number ‘O1’,
‘02’ up to ‘99"

4. Press the left or right navigation key to step from one Sub-
Datum to the next.

5. Press [abs/inc] to turn the function off.

Setting a sub-datum
Go to the Sub-Datum that is to be set, then use either of these

two methods:
Teach method

1. Move the machine to the position to be stored as the Sub-
Datum.

2. Press [F21].
All displays show ‘0.000’.

10-2

Generic functions

This sets the Sub-Datum.

Preset method
You do not need to move the machine.
1. Press [preset].

2. Press the Select Key next to the first axis that you want to
set.

3. Enter the position of the Sub-Datum relative to the
absolute datum.

4. Press [F2].
The display shows the distance from the current machine
position to the Sub-Datum.

5. Set any other axes that need to be set.

Inserting a sub-datum

1. Go to the point where the new Sub-Datum is to be
inserted.

2. Press|[ins].
The display shows:
‘ins sub’
‘ins job.
3. Press the Select Key next to the ‘s’.

Pressing any other key cancels the operation.
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After a short time delay, all the following Sub-Datum numbers
are incremented by one, and the display shows the current
machine position.

4. Set the new Sub-Datum as described in Setting a sub-
datum on page 10-2.

Deleting a sub-datum
1. Go to the Sub-Datum that you want to delete.

2. Press [dell].
The display shows ‘dell sub'.

3. Press the Select Key next to the ‘s’.

Pressing any other key cancels the operation.

After a short time delay all the following Sub-Datum numbers
are decremented by one, and the display shows the next Sub
Datum.

Jobs

You use this function to divide the stored Sub-Datums into
groups so that you can identify a number of individual Jobs.

When you insert Job markers all the following Sub-Datum
numbers are incremented to account for the presence of the
markers in memory. This is because of the way in which the
Sub-Datum Memory is used.

Jobs

Example

_..
1Absolute datum

Sub-datum memory

Start|SD2 |SD3 |SD4 |SD5 |SD6 |End |Start|SD9|SD10({SD11]|...
Job Job [Job
1 2

Inserting a job marker

1. Go to the point where you want to insert the new Job
marker.

2. Press|[ins].
The display shows:
‘ins sub’
‘ins job'
3. Press the Select Key next to the ‘§’.

Pressing any other key cancels the operation.

10-3
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The display changes to:
‘insert

‘Job’.

For a start job marker

1. Press [ent] to confirm.
The display changes to ‘Job no.’.

2. Enter the number of the Job that you want to add.
For example: Press [1] [ent] to insert the marker for Start
Job 1.

All the following Sub-Datum numbers are incremented by one,
and the display shows the new Start Job marker.

For an end job marker

1. Press the up or down navigation key.
The display changes to ‘end jOb'.

2. Press [ent] to confirm.

All the following Sub-Datum numbers are incremented by one,
and the display shows the new End Job marker.

Deleting a job marker
1. Go to the Job marker that you want to delete.

2. Press [del].
The display shows ‘dell sub'.

10-4
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3. Press the Select Key next to the ‘s’.
Pressing any other key cancels the operation.

All the following Sub-Datum numbers are decremented by one,
and the display shows the next Sub-Datum.

Finding a job

1. Press[F2].
The display shows:
‘'sub dat’
‘Job no.'.

2. Press the Select Key next to the ‘J’.
The display changes to ‘Job no.’.

3. Enter the number of the Job that you want to find.
For example: Press [2] [ent] to find Job 2.
If you enter an invalid Job number, the display shows Job 1.

4. Press the up or down navigation key to choose a valid job
number.

5. Press [ent] to continue.
The display shows the Start Job marker.

Once the function is on, you can go from one Sub-Datum to
another, by either of these two methods:

Press [F2], then the Select Key by the ‘S’. Enter the number of
the Sub-Datum that you want to go to.



—d Jobs

Press the left or right navigation key to step from one Sub-
Datum to the next.

If you make a mistake while entering a number, you can press
[ce] to clear the entry one character at a time.

To find the first Sub-Datum of the Job, press the right
navigation key.

To turn the function off, finish making any entry, then press the
function key again.
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—J Troubleshooting

This chapter describes some of the errors that might occur, and ways that you might be able to solve them.

Symptom Solution

The display is blank. * The C80 may be in Sleep Mode. Press the Sleep Mode key.

*  Check that the power supply is correctly connected to a working mains outlet.

*  Check that the power supply cables are not damaged.

»  Check that the power supply voltage is 15Vdc +10%.

» Disconnect all encoder cables. A defective encoder can prevent the C80 from working.
*  Check the power supply indicator on the rear of the C80 display to ensure that it is

illuminated.

The display works, but resets Either the supply voltage is too low, or the power supply or mains supply has an intermittent
from time to time without any fault.
keys being pressed. *  Check that the power supply voltage is 15Vdc £10%.

*  Check that all the connections are secure.
The display works, but gives There may be a poor earth (ground) connection. Both the C80, and the machine on which it is
erratic readings, the last digit installed, must have proper earth (ground) connections (see Cable connections on page 2-1).
jitters or the measurements There may be a problem with the encoder.

jump to new figures
unexpectedly.

The unit does not respond to Disconnect the C80 from its power supply, wait 15 seconds and then reconnect.
any key presses.
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Symptom

Solution

‘no Sigor'SIG FAIL
appears in the display.

This indicates that the unit is not receiving a proper signal from the encoder.

Check that the encoder connections are secure.
Check that there is no damage to the connectors or to the encoder.
Switch the C80 off and back on again.

Swap the encoder to another axis to confirm whether the encoder or the C80 is at fault.
See To swap encoders to trace a fault: on page 11-3.

Readings are incorrect.

Check the Encoder Type to ensure it is correct.

Check the Radius / Diameter setting. The Diameter setting causes the axis to read
double.

Check the Error Compensation factors.
If using the Segmented Error Compensation, verify the datum position.

Swap the encoder to another axis to confirm whether the encoder or the C80 is at fault.
See To swap encoders to trace a fault: on page 11-3.

Check that there is no damage to the encoder or its cable.

Check that the encoder is fixed firmly and aligned correctly, as described in the Spherosyn

/ Microsyn Installation manual.

Check that there is no binding on the scale. With the scale brackets slightly loosened, you

should be able to slide the scale back and forth with minimal resistance.

If you have a Spherosyn scale, check that the scale is not bent, by removing it and rolling it

on a flat surface.
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—J Troubleshooting

If the solutions suggested above do not solve your problem,
contact Newall for further instruction.

To swap encoders to trace a fault:

1. Check that the two axes are set to the correct encoder
types.
Disconnect the C80 power supply.

3.  Move the encoder from the malfunctioning axis to a working
axis.

4. Reconnect the C80 power supply and turn on.

If the fault stays with the same encoder, then the encoder is at
fault. If the fault does not follow with the encoder the C80 is at
fault.

Providing you have not moved the machine more
than 6.3mm (0.25”) for a Spherosyn Encoder or
2.5mm (0.1”) for a Microsyn Encoder, switching the
power off and back on again does not lose the datum
position.
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—J\ Cleaning

This chapter describes how to clean your C80 without damaging
it.

You should follow these instructions carefully to avoid damaging
the C80.

To clean your C80:
1. Disconnect the power supply from the C80.

2. Apply a small amount of mild soap to a lint-free cloth. Use
this to wipe over the case and keypad, taking care not to
allow fluid into the connectors.

Do not use corrosive or abrasive cleaning materials.
Do not use compressed air.
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Introduction

1.0 INTRODUCTION

This manual will provide mounting instructions for Newall's Spherosyn and Microsyn Linear Encoders. It is
important that you read and understand this manual prior to beginning the installation.

If at any time during the installation you should have any questions, contact Newall or your local authorised
representative.

1.1 Brackets

Due to the variety of machine types and applications, it will be necessary to design, make and fit custom brackets
for the encoder assembly. If brackets are needed make certain they are rigid enough not to allow any flexing or
distorting while the machine is in operation. Newall offers a variety of bracket kits to aid in the installation.
Contact Newall or your local authorised representative for details.

1.2 Preparation

Prior to beginning the installation the machine should be studied to determine where the Encoder(s) will be fitted.

For best results, it is recommended that the Encoder be fitted as close to the machine lead screw or axial drive
shaft as possible.

Spherosyn: Overall Length = Travel + 258mm (10.2”)
Microsyn: Overall Length = Travel + |73mm (6.8”)

Outboard mounting of the scale support brackets will add approximately 20mm (3/4") to the stated travel. (Refer
to Appendix A & B)

For a more compact installation, scale travels of 300mm (12") or less may be fitted by supporting one end of the
scale only by use of a single end mounting block. (Refer to Figure 5.4 and 5.10)

The moving member of the Encoder assembly can be either the Reader Head or the Scale.

Cable routing from the Reader Head should be examined (See Section 7). Each Reader Head is provided with
either a 3.5 metre (I1’), 7 metre (22’) or 10 metre (33’) of armoured cable. Extension cables are available in |
metre (3'), 2 metre (6), 3.5 metre (11.5"), 5 metre (16.5") and 10 metre (32') lengths. Contact Newall or your local
authorised representative for details.

For Encoders larger than 1500mm (60”) travel, a setup tube (blank scale) is recommended.

1.3 Warnings

If for any reason the machine axis travel is greater than the actual scale travel it is recommended that 'mechanical
stops' are fitted to the machine to avoid damage caused by over travel. Newall will not accept responsibility for
Scale and Reader Head damage caused by machine over travel.

Both the Reader Head and the Scale are precision made components and it is important that they are handled
with care. By design the Encoders can withstand the rigours of the harsh workshop environment. However,
permanent damage can occur through bending or severe impact.

It is important that the Scale be kept at least 13mm (0.5") away from any magnetic bases on indicators or magnetic
chucks.
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Encoder Assembly

2.0 SPHEROSYN ENCODER ASSEMBLY (<2.5m/100”)

7 1
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Item Description Qty Item Description Qty
I Spherosyn Reader Head I 6 Support Pillar Long 2
2 Spherosyn Scale I 7 Scale Cover I
3 Scale Support Link 2 8 M5 x 20 Hex Head 6
4 Scale Anchor Pin 2 9 M8 x Socket Button Head 2
5 Support Pillar Short 2 10 Spacer Washer 2
7 6
I—
Item Description Qty Item Description Qty
I Microsyn Reader Head I 8 Support Link 2
2 Microsyn Scale | 9 M3 x 12 Hex Screw 4
3 Scale Anchor pin I 10 M3 x 12 SHCS 4
4 M3 x 16 SHCS I I Mé x 10 Socket Button Head 2
5 M3 Spring Washer | 12 Support Pillar Short 2
6 Scale Support Pin | 13 Support Pillar Long 2
7 M4 x 5 Nylon Set Screw I 14 Spacer Washer 2
15 Scale Cover |

[
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Mounting the Reader Head

4.0 MOUNTING THE READER HEAD

41 Spherosyn

Mount the Reader Head together with its bracket(s) to the machine and secure the assembly parallel with axis travel
to within +/-0.05mm (0.002"). (Refer to Figure 4.1)

Figure 4.1 - Alignment of the Spherosyn Reader Head

Final adjustments can be carried out by use of laminated shims, which are included with each encoder assembly. Each
layer of shim is equivalent to 0.05mm (0.002").

4.2 Microsyn

Figure 4.2 - Alignment of the Microsyn Reader Head

Mount the Reader Head together with its bracket(s) to the machine and secure the assembly parallel with axis travel
to within 0.05mm (0.002"). (Refer to Figure 4.2)
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Mounting the Scale

5.0 MOUNTING THE SCALE

5.1 Spherosyn
5.1.1 Double End Mounting
Note: Refer to section 5.1.3 for mounting scales in excess of 2.5 metres.

Each end of the Spherosyn Scale is different and can be identified by the red cap screw at the 'tensioner end' and a
nylon snap rivet at the 'fixed end".

16mm EFFECTIVE TRAVEL LIMITS 30mm
‘.. ——
\/{\ q/ I‘,,}X/ /,jX;:,)Xf,:)X;:,)X;)X;:D\M

FIXED END TENSIONER END

e —

Figure 5.1 - Spherosyn Scale

NOTES:

(A) Erroneous readings will occur if the Reader Head is allowed to travel beyond the Effective Travel
Limits. (Refer to Figure 5.1)

(B) The pre-load on the balls are factory set via the set screw at the tensioner end. Do not tamper with

or adjust the set screw as this will alter the calibration and accuracy specification of the scale.
(Refer to Figure 5.1)

Once the Reader Head is secured and correctly aligned, the scale support brackets can now be fitted. The scale
support brackets consist of the support pin, the support link and the pillar(s).

Traverse the machine to its maximum position toward the non-cable entry side of the Reader Head. Maximum
position means all available travel, including hand winding past any electrical limits or trip dogs.

Carefully slide the blank scale (or Spherosyn scale if less than 1500mm (60") travel), allowing for a sufficient amount of
scale to project from the Reader Head in order to fit the scale support brackets.

Assemble the scale support link to the scale support pin leaving approximately 3mm (1/8") gap between the bottom of
the pin shoulder and the top of the link.

Slide the link/pin assembly onto the scale to approximately 5mm (0.2") away from the end of the Reader Head.

Transfer punch through the support link and into the machine casting. It is important that the support link is kept
square to its mounting surface at all times.

Remove the link/pin assembly and the scale from the Reader Head. Drill and tap M8 x 18mm deep into the machine
casting as marked by the transfer punch. Fit the pillar(s) to the machine casting by using one of the methods shown in
Figure 5.3. The pillar should fit square and flush to the machine surface.

L |
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Mounting the Scale
|

A maximum of two support pillars may be screwed together to allow for sufficient adjustment of the scale. If two
pillars are insufficient to enable the scale to be mounted, then additional brackets will be necessary. These brackets
must be sufficiently rigid to eliminate any axial movement of the scale.

Loosely fit the support link/pin assembly onto the pillar and pass the scale through the Reader Head and into the
support pin. While gently sliding the scale forward and back 25 - 50mm (I" - 2") through the support pin, carefully
tighten the hex screws on the support link, ensuring that the scale slides smoothly through the Reader Head and into
the support pin. If any interference is detected then fully loosen the hex screws on the support link and repeat this
step.

Note: Do not force the Scale through the Support Pin

IMPORTANT WARNING:
THE CENTRE LINE BORE OF THE READER HEAD MUST BE IN DIRECT ALIGNMENT WITH THE CENTRE LINE
BORE OF THE SUPPORT PIN. PERMANENT DAMAGE TO SCALE AND/OR ERRONEOUS READER WILL OCCUR
IF THIS WARNING IS NOT FOLLOWED. REFER TO FIGURE 5.2

Support Pin Bore
Centre Line

Reader Heod Bore
Centre Line

Readin

Figure 5.2 - Reader Head and Bracket Alignment

Remove the scale from the Reader Head and traverse the machine to its full extent in the opposite direction. Full
extent means hand winding past electrical limits.

Assemble the scale support link to the scale support pin leaving approximately 3mm (1/8") gap between the bottom of
the pin shoulder and the top of the link.

Slide the link/pin assembly onto the scale making certain that there is sufficient clearance between the Reader Head
and the support link to prevent damage to the Reader Head cable. Do not secure the support pin to the scale at this
time.

Transfer punch through the support link and into the machine casting. It is important that the support link be kept
square to its mounting surface at all times.
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Remove the link/pin assembly and the scale from the Reader Head. Drill and tap M8 x 18mm deep into the machine
casting as marked by the transfer punch. Fit the pillar(s) to the machine casting by using one of the methods shown in
figure 5.3. The pillar shoulder fits square and flush to the machine surface.

Spherosyn Support Pillars Microsyn Support Pillars
Machine Surface Machine Surface

" om] | =
|

Flat Spacer Flat Spacer

C'Bore 8.4mmX5mm deep C’Bore 6mmXx3mm deep

Figure 5.3 - Support Pillars

A maximum of two support pillars may be screwed together to allow for sufficient adjustment of the scale. If two
pillars are insufficient to enable the scale to be mounted, then additional brackets will be necessary. These brackets
must be sufficiently rigid to eliminate any axial or radial movement of the scale.

Loosely fit the support link/pin assembly onto the pillar and pass the scale through the Reader Head and into the
support pin. While gently sliding the scale forward and back 25 - 50mm (1" - 2") through the support pin, carefully
tighten the hex screws on the support link, ensuring that the scale slides smoothly through the Reader Head and into
the support pin. If any interference is detected then fully loosen the hex screws on the support link and repeat this
step.

Repeat the above steps at the other end of the machine.Then carefully slide the Spherosyn Scale through the support
pin, through the Reader Head and into the opposite support pin.Tighten the hex screws on the anchor pins.

5.1.2 Single End Mounting

Note: = The maximum total length of the scale must not exceed 610mm (24") when using a single
end mounting kit. The single end mounting kit is sold separately, ask for UK part number
600-63610, USA part number 294-23010-M.

Remove the white rivet from the fixed end of the scale.

After the Reader Head has been installed slide the scale through the Reader Head and insert the fixed end of the
scale into the single end mounting block. (Refer to Figure 5.4)

Once the position for the single end mounting block has been determined mark the machine casting using the slot in
the mounting block as the guide . Drill and tap M6 x 12mm deep. Fit the mounting block using the Mé socket head
cap screw and washer.

Check the alignment by gently sliding the scale through the head and in and out of the mounting block, adjustments
may be carried out by altering the M5 jacking screws. When the alignment is complete secure the scale by inserting
the M5 screw and washer through the mounting block and into the fixed end of the scale.

|
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Mounting the Scale

ﬁss.oo '/Single End Mounting Block

L |
U - |

-

j ‘ ‘

| © ] (NEWALL|O
Jacking Screws M5
Fixing Slot for M6 Screw L Aﬁmﬂm[%

Figure 5.4 - Spherosyn Single End Mounting
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5.1.3 Scales in Excess of 2.5 Metres (100”)

Traverse the machine to fullest extent of travel including hand winding past any electrical limits or trip dogs.

Insert the short blank length of Spherosyn tube into the Reader Head, allowing for a sufficient amount of scale to
project from the Reading Head in order to fit the scale mounting brackets.

Assemble the angle bracket to the scale clamp (Refer to Figure 5.5). The jacking plate is included in each bracket kit,
this will only be required if the machine mounting face is not a machined surface. Slide the assembly onto the scale
allowing approximately 10mm clearance from the end of the Reader Head.

Mark the position of the jack plate (if required) or the angle support bracket. Drill and tap the necessary fixing holes
and assemble the bracket to the machine.

Remove the blank tube and the bracket assembly from the Reader Head. Drill and tap M8 x 18mm fixing holes.

Fit the jack plate (if required) and secure to the machine. Assemble the scale clamp and the angle bracket to the jack
plate but do not secure. Traverse the Reader Head as near to the bracket assembly as possible. Slide the blank tube
through the Reader Head into the scale clamp. Adjust the brackets into position and carefully tighten the screws.
Check that the blank tube slides through the Reader Head and into the scale clamp smoothly without any fouling or
interruption.

Remove the blank tube and traverse the machine to the full extent in the opposite direction. Remember the "full
extent" is the absolute maximum travel up to the mechanical "dead stops".

Check the overall length of the actual scale and measure from the outside edge of the scale clamp already fitted to the
machine and mark the position of the scale on to the machine.

Slide the Spherosyn blank tube into the Reader Head, assemble the remaining scale bracket assembly including the
jacking plate (if required) and slide onto the tube.

Set the outside edge of the scale clamp level with the mark that indicates the overall length of the Spherosyn Scale
and mark the fixing position for the bracket assembly.
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Mounting the Scale

ANGLE BRACKET JATK. PLATE

Figure 5.5 - Long Scale Support Bracket Assembly

5.1.4 Center Supports for Scales in Excess of 2.5 Metres (100”) Travel

See data sheet supplied with center supports kit 600-84605

5.2 Microsyn Scale

There are two accuracy grades of the Microsyn Encoder , 5pm and 10pm. The 5um scale can be identified by the black
end plug fitted at the tensioner end. The 10um scale has an anodised clear plug fitted at the tensioner end. The fixed
end of the scale has an M3 tapped hole, which will be fitted to the anchor pin when installed.

15.0 , EFFECTIVE TRAVEL LIMITS I 23.0 |
’. il : i _— | |

ElREE END TENSIONER END
L-SET SCREW
Figure 5.7 - The Microsyn Scale
NOTES:
(A) Erroneous readings will occur if the Microsyn Reader Head is allowed to travel beyond Effective
Travel Limits. (Refer to Figure 5.7)
(B) The pre-load on the balls are factory set via the set screw at the tensioner end. Do not tamper with

of adjust the set screw as this will alter the calibration and accuracy specification of the scale and
void the warranty.

|
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Mounting the Scale

The scale support brackets kit consists of the Anchor Pin, Support Pin , Support Link, and Pillar(s). (Refer to Figure
5.8) In order to avoid the risk of damage to the scale during installation all Microsyn encoders include a set up bar.
The set up bar is of the same diameter as the Microsyn Scale and will be used to align the brackets to the Reader
Head.

Figure 5.8 - Microsyn Scale Support Bracket

Traverse the machine to its maximum position toward the non-cable entry side of the Reader Head. Maximum
position means all available travel, including hand winding past any electrical limits or trip dogs.

Carefully slide the Microsyn Scale set-up bar through the Reader Head, allowing for sufficient scale to project from the
Reader Head in order to fit the scale support brackets.

Assemble the support link to the anchor pin leaving approximately 3mm (1/8") gap between the bottom of the anchor
shoulder and the top of the link.

Slide the link/anchor assembly onto the scale set-up bar to approximately 5mm (0.2") away from the end of the Reader
Head.

Transfer punch through the support link and into the machine casting. It is important that the support link be kept
square to its mounting surface at all times.

Remove the link/anchor assembly and the scale set-up bar from the Reader Head. Drill and tap M6 x 12mm deep hole
into the machine casting as marked by the transfer punch. Fit the pillar(s) to the machine casting by using one of the
methods shown in Figure 5.3. The pillar shoulder fits square and flush to the machine surface.

A maximum of two support pillars may be screwed together to allow for sufficient adjustment of the scale.
If two pillars are insufficient to enable the scale to be mounted, then additional brackets will be necessary. These
brackets must be sufficiently rigid to eliminate any axial movement of the scale.

Loosely fit the support link/anchor assembly onto the pillar and pass the scale set-up bar through the Reader Head and
into the anchor pin. While gently sliding the scale set-up bar in and out of the anchor pin, carefully tighten the cap
screws on the support link, ensuring that the scale set-up bar slides smoothly through the Reader Head and into the
anchor pin. If any interference is detected then fully loosen the cap screws on the support link and repeat this step.

Remove the scale set-up bar from the Reader Head and traverse the machine to its full extent in the opposite
direction. Full extent means hand winding past electrical limits.

Assemble the scale support link to the support pin leaving approximately 3mm (1/8") gap between the bottom of the
mounting shoulder and the top of the link. (Refer to Figure 5.8)
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Mounting the Scale

Slide the link/pin assembly onto the scale set-up bar making certain that there is sufficient clearance between the
Reader Head and the support link to prevent damage to the Reader Head cable. Do not secure the support pin to the
scale at this time.

Transfer punch through the support link and into the machine casting. It is important that the support link be kept
square to its mounting surface at all times.

Remove the link/pin assembly and the scale from the Reader Head. Drill and tap M6 x 12mm deep into the machine
casting as marked by the transfer punch. Fit the pillar(s) to the machine casting by using one of the methods shown in
Figure 5.3. The pillar shoulder fit square and flush to the machine surface.

Loosely fit the support link/pin assembly onto the pillar and pass the scale set-up bar through the Reader Head and
into the support pin. While gently sliding the set-up bar forward and back 25 - 50mm (1" - 2") through the support
mounting, carefully tighten the screws on the support link, ensuring that the scale set-up bar slides smoothly through
the Reader Head and into the support pin. If any interference is detected then fully loosen the screws on the support
link and repeat this step.

IMPORTANT WARNING
THE CENTRE LINE BORE OF THE READER HEAD MUST BE IN DIRECT ALIGNMENT WITH THE CENTRE LINE
BORE OF THE SUPPORT PIN. PERMANENT DAMAGE TO SCALE AND/OR ERRONEOUS READER WILL OCCUR
IF THIS WARNING IS NOT FOLLOWED. REFER TO FIGURE 5.9

Bore

Anchor Pin

Centre Line

Figure 5.9 - Reader Head and Bracket Alignment

Carefully slide the Microsyn Scale through the support pin, ensuring the fixed end is inserted first, through the Reader
Head and into the anchor pin.

Using the M3 x 16 skt cap screw and spring washer, secure the scale to the anchor pin. It is important that the nylon
set screw on the support pin be only “pinched” to the scale at the tensioner end. DO NOT OVER TIGHTEN THE
NYLON SET SCREW ON THE SUPPORT PIN.

I
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Mounting the Scale / Fitting the Scale Guard
|

5.21 Single End Mounting

For installations requiring a lower profile assembly, there is an alternative method for fixing the scale at one end only
by way of the single end mounting block assembly (Refer to Figure 5.10). The Microsyn single end mounting kit is sold
separately, part number 600-65340.

Note: = The maximum total length of scale should not exceed 450mm (18") when using the single
end mounting block.

Once the Reader Head has been installed slide the scale through the head and insert the fixed end of the scale into the
single end mounting block. (Refer to Figure 5.10)

Once the position for the single end mounting block has been determined mark the machine casting with the slot in
the block . Drill and tap a M5 x [2mm deep hole. Fit the bracket using the M5 skt head cap screw and washer. Check
the alignment by gently sliding the scale through the head and in and out of the mounting block, adjustments may be

carried out by altering the M3 jacking screws. When the alignment is complete secure the scale by inserting the M3
screw and spring washer through the mounting block and into the fixed end of the scale.

rzsoOa/Single End Mount Block

10.00H

14.00

ﬁ—gs.oo

4.75

Microsyn 2G

@ Newall C€ @
Measurement Systems Ltd E{:m
@) Leicsster England @

! © &
‘%gﬂ; INEWALL w ]
47 D]

7.50 Aﬁ

15.00

Jacking Screws M3
Fixing Slot for M5 Screw

Figure 5.10 - Microsyn Single End Mounting

6.0 FITTING THE SCALE GUARD

Each Encoder includes a protective guard. This aluminium guard is intended to protect the scale from impact damage.
The guard can be attached to the machine casting or by means of the scale support pillars. (Refer to Figure 6.1)

To fit the guard to the support pillars, measure and mark off the distance between the centre of each pillar. For
Spherosyn drill two 8.5mm, for Microsyn 7mm holes at either end of the guard. The guard can be attached to the
pillars by using the button head screws provided. After the guard is attached, move the machine axis to both extents
of its travel ensuring that the guard does not interfere with or rub against the Reader Head.

Newall Measurement Systems 13



Fitting the Scale Guard / Cable Routing / Final Check

Figure 6.1 - Fitting the Scale Guard (example shown using a Spherosyn Scale)

7.0 CABLE ROUTING

The most important and the most over looked aspect of fitting the Encoder is proper cable routing. Dangling and
loose cables can be snagged or broken causing irreparable damage. Care should be taken in order to ensure that the
cables are secured to the machine and that cable loops do not interfere with any part of the machine or the Encoder
movements. "P" clips and thread forming screws are provided to route the cables from the Reader Head to the digital
readout unit.

Note:  The armoured cable is an integral part of the Reader Head. If the cable becomes damaged,
then it would have to be replaced complete with the Reader Head.

If extension cables are used, do not allow the plug and socket junction to lie in the swarf tray or in the direct flow of
coolant or oil.

In order to avoid problems associated with electrical noise and interference, do not allow the cables to lie across
electrical motors, fuse boxes or electrical pumps.

8.0 FINAL CHECK

Prior to putting the Encoder into operation, slowly traverse the machine axis to both extents of its travel checking at
all times that the cables are secure and that machine over travel cannot occur. Newall will not accept responsibility
for Encoder malfunction caused by over travel or damaged cables.
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Appendix A

Appendix A - SPHEROSYN

©) | (NEWALL|O o

] |y,

Outboard Scale Support Mounting

©

© ] (NEWALL|O

Scale Supports Inverted

| [(NEWALL
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! . (S P i JieuemsEeN [EReN ol
2 0 e 9Z NASONIHdS {ﬁ@mmmmx::
A e TIVMEN ) _
;. 118.00 fxg.CTRS
- 131.00
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Appendix B

Appendix B - MICROSYN

P NEWALL —
Microsyn 2G

] i
© Newal  CE|O)
-.@ @ Measurement Systems Lid EDMZMZME © -
© Lelcester England @)

Outboard Scale Support Mounting

5  NEWALLwW =
Microsyn 2G

©) Newall  CE|(O)
Measurement Systems Ltd Hj]mmm
io Leicester England g

Scale Supports Inverted

Microsyn 2G

| NIEWALIL
Newall |4
‘I@Meas}unement Systems Ltd E[:Mﬂm
Leicester England

35.00

—24.00

13.35

D
| o I

r=—20.00 —=
@
N2
VoY

13.00

e 65.50 Fxg.CTRS
75.00
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Notes
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EUROPE
Newall Measurement Systems Ltd.

Technology Gateway, Cornwall Road

South Wigston, Leicester LE18 4XH
United Kingdom

Tel: +44 (0) 116 264 2730
sales@newall.co.uk
www.newall.co.uk

AMERICAS

Newall Electronics Inc.
1803 O’Brien Rd

Columbus, Ohio 43228 USA
Tel: +1 614 771 0213

For more information about this or any of our products
please contact us at sales@newall.com or visit www.newall.com

CHINA & TAIWAN

Sensata Technologies China Co.,
Ltd.

BM Intercontinental Business Center
30th Floor

100 Yu Tong Road

Shanghai 200070

People’s Republic of China

Tel: +86 212 2306 1500

SINGAPORE AND KOREA
Sensata Technologies Co., Ltd.
3 Bishan Place #02-04
Singapore 579838

Tel: +65 647 86 867

JAPAN

Sensata Technologies Japan Ltd.
Shin Yokohama Square Bldg, 7F
2-3-12 Shin-Yakohama, Kohoku-ku
Yokahama-shi

Kanagawa 222-0033 Japan

Tel: +81 45 277 7120

Sensata

Technologies

DSGDMG1016ENUS
023-82220-UK/0
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Newall Measurement Systems Ltd

C-SERIES REFERENCE CARD zm<<>_l_l

Technology Gateway - Cornwall Road - South Wigston
Leicester * United Kingdom - LE18 4XH

Tel: +44 (0) 1162 642 730 - Fax: +44 (0) 1162 642 731
Email: sales@newall.co.uk

Newall Electronics Inc.

1778 Dividend Drive * Columbus - OH 43228 - USA
Tel: 800 229 4376 (Toll Free) - Fax: (1) 614- 771 0219

Email: sales@newall.com

Axis
Displays

Keys

The three Axis displays normally show the positions of the X
The two Axis Label displays show X, Y or X ,Z
(in Lathe Mode X, Z and Z).

While any axis is moving, the Function display shows the Feedrate of the fastest
moving axis, and the feed indicator next to the display will illuminate. C80 only
Feedrate is displayed in mm/sec or inches/min

The lathe and mill indicators will be illuminated depending on whether the lathe or mill functions or
both, are available. C80 only.

23456 11VR
98 7654328

C80 EEm.. ®

Navigation

Numeric Keys

Y and Z axes.
the three axis normally shows X, Y and Z,

Axis Labels
in Lathe
Mode

Axis
Select
Keys

GORGCRES

Function Display

C80 Only

Function
Keys

-

During Setup and Special
Functions, the keys may
be used for functions other
than those described on this
page.

In normal operation, the keys are used as follows:

Press @ to toggle the displays between @ inches and @ millimetres.
Press @ to toggle the C80 between g absolute mode and a incremental mode.

Sleep Mode
Press G to temporarily turn off the displays and the keypad.
While the unit is in sleep mode, all settings are preserved, but the positions of the three axes are updated. If any of the
axes are moved while in Sleep Mode, the centre display will show [ ;GP[ AL d} and if any of the keys are touched,

the centre display will show [FguchEd )

Zero
To zero one display at the current position:

Press the Select Key o for the axis to be zeroed. All readings will now be relative to this new zero point.

Preset
To preset one display to a known fixed value:

Press E then the Select Key o for the axis to be preset, then enter the value.

For Example: Press E o @ B @ B @ a to enter the value

now be relative to this new value.

[ - 19600} Al readings will

If you make a mistake while entering a number, pressing [ will clear the entry one character at a time.
Recall

To quickly recall the last preset value for an axis:
Press E. then the Select Key 0 for the axis to be preset. All readings will now be relative to this new value.

Centrefind

Centrefind works by halvng the distance displayed on the selected axis in either Absolute or Incremental mode. In
Absolute mode a new Datum will be established

For Example: X axis display shows [ |00000)
i E @ 0 The X display now shows [ S0(0]

In the event that a datum is lost, either due to movement following a power failure, or after a fixed point has been entered by
mistake, it can easily be re-established, using Diglfind.

In order to use Digifind, the absolute datum for each axis should be marked
permanently on the machine.

h
Set the axis close to the marked datum - to within: Digifind works only in
6.3mm (0.25") for a Spherosyn encoder or Absolute mod
2.5mm (0.1") for a Microsyn encoder. <

Press B\ then the Select Key o for the axis to be restored. The display will update to show the exact distance
from the datum.
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