

















































































































CARRIAGE AND CROSS SLIDE OPERATION

The carriage and the cross slide can be adjusted
manually by turning the hand wheels. Power feeds
are engaged by lifting the new “easy action”
levers and are disengaged by the same levers or
by adjustable stop screws or dogs. Positive tooth
clutches in each apron assure easy engagement
and long life.

Feed selections in each apron are made by means

Carriage Square Turret
Stop Roll Locking Lever Index Lever

Feed Feed Selection

Engagement Levers

of a single dial and are easily read on large
rotating drums.

The carriage locking lever can be used to lock the
carriage into position for facing, grooving or cut-
off. The cross slide lock can be used to lock the
cross slide in position.

The six position stop screw roll may be set to
disengage the feed on longitudinal cuts.

Cross Slide

Feed Knockout Dog Lock

Turnstile
Dials Lever

Slide Locking

SLIDE AND HEXAGON TURRET OPERATION

The turnstile handles advance, retract and index
the hexagon turret.

Power feed is engaged by lifting the new “easy ac-
tion” lever and may be disengaged by the same

(3, 6)

lever or by a stop screw.

Stop screws are set by adjusting the screw in the
bottom position on the roll which corresponds to
the working face of the hexagon turret.
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AIR OPERATED COLLET CHUCK AND BAR FEED

The air operated collet chuck and bar feed are
shown below. Controls for the unit are located on
the machine control panel on the front of the
headstock. See Figure 3.

The operating lever controls the action of the col-
let separate, or controls the collet and bar feed
together.

Bars to be fed into the machine are held in a
revolving scroll chuck.

To insert a new bar position the chuck to the right.
Swing the support tube forward and insert the bar.
Pass the bar through the chuck and just through
the collet. Close the collet. Move the chuck all the
way to the left. Close the chuck jaws until they
grip the bar securely.

As the bar is used, the chuck will advance to the
right. When the chuck has reached the end of its
travel, loosen jaws and move to left with collet
closed. Close chuck jaws as above.

COLLET CHUCK

To change collet pads, remove the pad screws
from the master collet. These can be reached
through holes in the collet hood. (Figure 4) To
avoid runout of stock, clean the master collet and
pads carefully before putting in the new pads.

The grip of the collet is adjusted at the rear of the

FINGER HOLDER

FINGER ROLLER

spindle by use of the spanner wrench for which
holes are provided in the end of the abutment
sleeve. (Figure 4) The finger holder should at all
times abut tightly against the end of the spindle.
The collet grip should be adjusted so that the
finger rollers snap into the groove in the wedge
when the collet is closed.

COLLET PAD SCREW

WEDGE MASTER
/COLLET
COLLET
ABUTMENT—/ - : PAD
SLEEVE f‘ } \,
SPINDLE % ¢ =
%\j SPINDLE

CYLINDER

L

FIG. 4

COLLET HOOD
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SQUARE TURRET

The Bardons & Oliver Square Turret features
rugged construction and accuracy, assuring
repetitive indexing within a few ten thousandths
of an inch. A protective skirt around the bottom of
the turret effectively keeps chips from the bearing
surfaces. Daily maintenance of the square turret
consists of oiling at the point indicated.

Rotate the Turret Index Lever counter clockwise
to index the square turret.

Four cutters can be held in the square turret and
each cutter indexed to the cutting position in se-
quence, according to the job requirements.

COOLANT SYSTEM

An impeller type pump with integral motor drive is
mounted directly over the coolant sump, and is
controlled by an independent push button switch
mounted on the control panel at the front of the
headstock.

The coolant sump, located at the head end of the
machine, is divided into two compartments by a
baffle. Metal particles settle in the first compart-
ment, and thus the pump located in the second
compartment is protected. The sump should be
cleaned frequently.

(2,3, 6)
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CARRIAGE THREAD CHASING ATTACHMENT

Leader
Nut

The carriage thread chasing attachment, bolted to
the carriage apron and driven by the feed shaft, is
simply designed and easy to operate. Lifting the
engagement lever meshes the follower with the
leader. The quick acting automatic knockout con-
trolled by the carriage stop screws facilitates
threading close to a shoulder or blind hole.

When changing leaders disconnect the feed shaft
driving coupling by removing taper pin, see above.

The cross slide taper attachment is mounted on
the rear of the cross slide in place of the rear tool
post. The lower member of the taper guide carries

CROSS SLIDE TAPER ATTACHMENT

Slide the shaft to the right to allow for removal of
leader. When tightening leader nut use one
wrench on the leader and one on the nut to avoid
shearing the pin in the coupling.

To change the follower, remove the top cover on
the chasing attachment bracket. After the new
follower is inserted, it may be adjusted to the
leader by the screw located at the bottom of the
chasing attachment.

a yoke which engages a guide plate held by two
studs on the head lever bracket.
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MAINTENANCE AND ADJUSTMENTS

SECTION 3
HEADSTOCK ADJUSTMENTS

1. There are two double multiple disc clutches,
one to obtain forward and reverse spindle rotation
and one to provide quick high-low speed changes
(Below).

HI-LOW
CLUTCHES-_®

SPINDLE N
BRAKE \

SPINDLE
ADJUSTMENT
NUT

ADJUSTMENT
NUTS

The clutches have split adjusting nuts at each end
which may be easily reached by removing the
small covers on the top of the headstock. These
clutches should not require adjustment more
often than once or twice a year. When adjusting
the clutches, keep trying the clutch levers in each
direction while turning each nut a little at a time.
After the right “feel” has been obtained in each
clutch, be sure to tighten the locking screws in
the split nuts before replacing the covers.

2. The spindie is mounted in two single row
precision tapered roller bearings. A split adjust-
ment nut, located on the rear end of the spindle
outside the headstock, may be easily reached
with a pin wrench after removing the small plate
on the top of the head end bracket. In adjusting,
all end play should be eliminated but no pre-
loading should be introduced.

3. The headstock hydraulic system provides oil
to operate the spindle brake and to spray lubricate

BRAKE PLUNGER

RELIEF VALVE HYDRAULIC / PUMP GEAR
ADJUSTMENT "E* PUMP BUSHING D"

all moving parts in the headstock. The hydraulic
pump is located in the clutch lever bracket direct-
ly in back of the spindle and supplies 50 to 60 Ibs
pressure to operate the spindle brake.

If the breaking action is slow, insert a pressure
gage in place of the pipe plug fitting “D” on the
back of the clutch lever bracket. The brake will not
operate properly at a pressure below 50 Ibs. (See
Above)

The pressure may be regulated by adjusting the
relief valve at point “E”. If oil pressure is still too
low, check for the following conditions.

1. Not enough oil in the headstock oil reser-
VOIr.

2. Clogged oil filter, located on the inside of
the headstock oil reservoir cover.

3. Worn pump gear bushing which allows air
to enter the hydraulic system.

If the pressure is correct and the breaking action
is still slow, the brake should be disassembled,
cleaned, and wire brushed. However, it should not
be necessary to do this until the machine has
been in use several years.

(3) page 11



CARRIAGE AND SADDLE APRON ADJUSTMENTS

Each feed lever contains a safety spring which
allows the tooth clutches to slip only under condi-
tions which would be injurious to the machine.

Since the feed engagement clutches are of the

positive multi-tooth type, it is not necessary to ad-
just them to prevent slippage. The clutch teeth
should be fully meshed when the feed lever
plunger is engaged.

TURRET AND SLIDE ADJUSTMENTS

The hexagon turret revolves on and is located cen-
trally by a large diameter tapered roller bearing. A
double bevel circumference clamp ring tightens
the turret against the slide and preloads the bear-
ing for accurate centering and vertical alignment.

The turret slide travels on hardened and ground
replaceable alloy steel ways in the saddle. It is
guided between double, hardened, ground and
lapped alloy steel gibs on each side, and held by
sturdy hardened and ground steel top caps.

To move the saddle on the bedways, loosen the
eight screws beneath the lower saddle caps. Do
not loosen the adjustment screws on the back
side of the saddle. A latch is provided for at-
taching to the cross slide carriage for easy move-
ment of the saddle along the bedways.

A neoprene apron is attached to the front end of
the slide just below the turret to keep chips and
dirt out of the indexing mechanism. However, the
slide should be occasionally removed so that the
saddle may be thoroughly cleaned. To remove the
slide, place a board across the bedways beneath
the front of the slide, remove the saddle caps and
raise the rear end of the slide until the front end
rests on the board.

The front top cap consists of three separate
pieces, the middle portion serving as a slide
clamp. The binder handle has a serrated hole for
easy positioning.

1. The clamping action of the turret clamp ring
is controlled by a toggle arrangement (Figure 5).
The clamp bolt should fit freely in both halves of
the clamp ring and its nut should be adjusted so
that when the turret is in the clamped position, a
.005” to .010” feeler can be inserted between a
section of the clamp ring and the spacer.
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FIG. 5

The height of the trip release should be such that
pin “A” lines up with the hole in the back section
of the clamp ring (Figure 5) when the turret is in
the clamped position. This locates the clamp
release 1/16” over center and keeps the clamp ring
from releasing. After some period of time the
clamp release may become worn. To align pin “A”
with the clamp ring hole, raise the threaded, four
sided trip release the required amount.

2, 3,6)




The lock nut on the clamp stud should be tight-
ened until sufficient clamping action results. As
the turret slide is moved back and forth by rotating
the turnstile and the clamp release rides over the
release trip, a slight drag, but no binding should
be felt.

To check the clamping action, index the turret half
way and then bring the slide forward. In this posi-
tion the clamp ring is closed, but the lock bolt is
not engaged in the turret. Raise two of the turret
binder bolts about two inches above the top of the
turret. Place a bar between them and try to turn
the turret.

2. If, after adjusting the clamp ring, the turret is
still inaccurate, proceed as follows: move the
slide to the rear, thus opening the clamp ring and
indexing the turret. Bring the slide forward about
half an inch. Insert a 2 inch bar in one of the turret
holes. While applying pressure on the bar back
and forth with one hand, place one finger of the
other hand so it rests against both the turret and
the back of the clamp ring. If movement is felt at
this point between the turret and clamp ring, the
outer race of the tapered bearing is set too low in
the slide. Then place finger against the turret and
front of the clamp ring and apply pressure as
above. If movement is felt at the front of the turret
the lock bolt and lock bolt bushings are worn.

Bring the slide forward until the leading edge pro-
trudes about one inch from the saddle. Locate an
indicator on the top surface of the turret. Tap the
front of the clamp ring. If the indicator reading
drops, either the outer race of the tapered bearing
is set too high in the slide, or the flat bearing be-
tween turret and slide has become excessively
worn.

The conditions outlined here should not occur for
several years, even under hard usage. Cor-
recting these troubles will entail one or more of
the following operations:—relocating the tapered

LOWER CAP

GIB ADJUSTMENT SCREW FIG. 6
(ROTH ENDS)

(VIEW OF SADDLE LOOKING FROM REAR OF THE MACHINE)

(2,3, 6)

bearing outer race, rescraping the bearing sur-
faces of the turret and slide, replacing the lock
bolt sleeve and bushings, and rescraping the
clamp ring. Because of the skill and experience
necessary to properly perform these operations,
we suggest that you contact the factory Service
Department before proceeding.

3. After the machine has been in operation a
few months it may be necessary to adjust the
slide gibs. (Figure 6) The front gibs are not ad-
justable. There are two adjustable rear gibs.
Loosen the cap screws for each gib on the back
face of the saddle. The gib adjustment screws are
set into each end of the saddle.

CROSS SLIDE AND CARRIAGE
Pairs of adjustable tapered gibs are provided at
the outside of the front bedway, the bottom of the
rear bedway and the lower or third bedway. One
long tapered gib provides adjustment for the
cross slide.

The cross feed screw is mounted in two opposed
radial thrust ball bearings which are slightly
preloaded and do not require adjustment. An ad-
justable double bronze nut, located in the front
face of the carriage, is provided so that backlash
can be eliminated from the feed screw.

A binder handle is provided for clamping the car-
riage to the bedways. The handle has a serrated
hole for easy positioning.

FIG.7
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CROSS SLIDE AND CARRIAGE ADJUSTMENTS

1. After the machine has been run for a few
weeks check the adjustment of the gibs. Check
these adjustments about twice a year thereafter.
To adjust, back off the gibs between the apron and
lower bedway. Tighten the gibs between tt)e car-
riage and the front bedway until the carriage just
begins to bind when the handwheel is turned.
Then back the gibs off slightly and make sure
there is equal tension on each gib screw. After
releasing the set screws on the back face of the
carriage, adjust the rear gibs in the same manner
as indicated for the front gibs. Adjust the gibs be-
tween the apron and lower front way last. Tighten
the cross slide gib until the slide just begins to
bind. Then, back the gib off slightly. Make sure ali
gibs are held securely in the adjusted positions.

2. To eliminate backlash between the cross
slide screw and nut, loosen the locking screws
holding the bronze adjustment nut. (Figure 7) Turn
the adjustment nut until the backlash is
eliminated, and then retighten the locking screws.

SQUARE TURRET

The Bardons & Oliver Square Turret features
rugged construction and accuracy, assuring
repetitive indexing within a few ten thousandths
of an inch. A protective skirt around the bottom of
the turret effectively keeps chips from the bearing
surfaces. Daily maintenance of the square turret
consists of oiling at the point indicated on the
figure.

When the indexing lever (1) is in the extreme
clockwise position as shown in the figure, the
lockbolt (2) is seated in the turret bushing (3) and
the turret is clamped to the base. Tapered pins
position the lockbolt cam (4) and stud collar (5) on
the center stud (6) in the proper timed relation-
ship. The indexing sequence is as follows:—The
indexing lever is moved counter-clockwise. The
turret is unclamped. The hardened pin (7) in the in-
dexing lever engages the stud collar, causing the
center stud to move with the indexing lever. The
lockbolt cam engages the tumbler (8), depressing
the lockbolt lever (9), which in turn disengages the
lockbolt. The second hardened pin (10) in the in-
dexing lever then engages the indexing plate (11)
causing the turret to turn. The lockbolt rides on a
recess in the turret until the next position is
reached. Moving the indexing lever clockwise
returns the lockbolt cam against the lockbolt
sleeve (12). The indexing lever then disengages
the stud collar and moves on the double acme
threads causing the turret to be clamped to the
base.
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To properly maintain the square turret it should be
completely disassembled and cleaned at least
every six months. To completely disassemble,
remove the bottom plate (13), stud collar (5), index-
ing lever (1), turret, center stud (6), tumbler pivot
screw (14), tumbler (8), lockbolt lever (9), tumbler
plunger (15), screw plug (16), lockbolt spring, and
lockbolt (3) in that order. Reassemble in the
reverse order, taking care that each part is placed
in its original position, particularly the tumbler
and lockbolt lever. Double acme threads locate
the indexing lever on the center stud. It is possible
to assemble this unit with the lever 180 degrees
from the proper position. If the tapered pin which
locates the stud collar on the center stud fits flush
with both sides of the collar, the lever is properly
positioned. If the pin goes in only half way,
remove the indexing lever and reengage it op-
posite to the prior point of engagement. In ad-
justing the tumbler plunger the set screw should
be tightened just enough to keep the tumbler in
the proper indexing position. Tightening the set
screw too much may cause the plunger to bind
and shear.
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FIG. 8
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DIAGNOSIS OF IMPROPER SQUARE TURRET OPERATION

The following chart lists difficulties which may be
experienced with the square turret operation, and
indicates the cause and remedy for each trouble.

ary although indexing
handle is turned one half
revolution.

not engage the index-
ing plate.

See Figure 8.
TROUBLE CAUSE REMEDY
Turret remains station- | Indexing lever does Remove the hardened pin in the indexing lever,

clean, and on reassembly be sure the pin works
freely.

Indexing lever moves
only one quarter revolu-
tion and turret will not
index.

Lockbolt does not dis-
engage.

a) Set screw (17) hold-
ing tumbler plunger
loosens.

Tighten set screw slowly until turret properly in-
dexes.

b) Tumbler plunger
sticks.

Remove set screw, spring and plunger, clean, and
be sure on reassembly that plunger works freely.

c) Tumbler plunger
broken.

Replace plunger. Plunger must work freely.

d) Tumbler broken or
excessively worn.

Replace tumbler.

e) Lockbolt lever
broken.

Replace lever.

Turret “Skips” or fails to
stop at the next position
on indexing.

Lockbolt spring worn.

Replace with about a quarter inch longer spring.

Repetitive indexing is in-
accurate.

Lockbolt spring worn
and lockbolt does not
fully engage in turret.

Replace with about a one quarter inch longer
spring.

Lockbolt and lockbolt
bushing excessively
worn,

Recommend the square turret be sent back to the
factory for rebuilding.

Turret drags or binds on
indexing.

Tools in the turret held
too tightly.

Tighten tools only as much as possible with
wrench provided. Do not use pipe on wrench
handle.

Bottom plate does not
clear the cross slide.

Remove bottom plate, clean, and file nicks which
may cause loss of clearance between the bottom
plate and the base bottom.

2 3, 6)
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COLLET CHUCK

To change the collet pads, remove the pad screws
from the master collet. These can be reached
through holes in the collet hood. To avoid stock
runout, clean the master collet and pads carefully
before assembly.

Dirt and fine chips working into the collet and
spindle recess may cause the collet to stick and
not release. To avoid this condition, remove the
collet hood and clean the collet and spindle
recess frequently.

MASTER COLLET & PADS
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GENERAL SAFETY

SECTION 4
® Before you turn on machine observe all
safety rules in Section 2—Operating Instruc-
tions.

® Do not leave your machine running un-
attended.

® Do not attempt to remove or bypass any
safety device on your machine.

® Use the proper size wrenches for tool
change or adjustments. Discard worn or
broken tools and wrenches. A wrench that
slips may cause injury.

® Do not overload machine and stall motor.

® Always stop the spindle to check finish
or dimensions.

® Do not use an air hose to blow away chips.
Air will force dirt into ways and bearing
surfaces. Air may blow chips into your eyes.

® After taking a cut be careful not to touch
hot chips or parts. Do not remove chips while
the spindie is running.

Do not use an air hose
to blow away chips.

2, 3, 6) page 17



CHUCK SAFETY
When loading or unloading parts, remove
chuck wrench immediately. Do not leave the
wrench in the chuck,

Wait until the spindle comes to a com-
plete stop before loading or unioading.

Do not run the spindle with the chuck
empty—centrifugal force may cause the jaws
to come loose.

Clean and inspect your chuck regularly—do
not overload it. Know its limitations.

Use the correct jaws for the job.

Always use the chuck guard to direct chips
and coolant down.

Lubricate chuck as recommended.

(o]
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Do not leave wrench in chuck for any reason.

Adjustable
Chuck Guard

Lubricate as
recommended by
huck manufacturer
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Specifications

Swingoverbedways ........................
Swing over carriage guides  ..................
Swing overcrossslide ......................

Barcapacityround ........... ... ... ...
Bar capacity hexagon ......... ... ... ... ...,
Barcapacitysquare . .......... .. e,
Hole in collet chuck plunger .................

Chuck size medium duty steelbody ...........

Spindlenose ......... . e
Spindle holediameter .......................
Spindie speeds, number . ........... ... ... ...
Spindiespeedrange ........... ... .. .. ...,

Maximum distance end of spindie to

faceofturret .......... ... ... . ... ...,
Bed widthacrossways .......................
Widthofbedways ...........................

Hexagon turret effective travel at one setting .. ..
Hexagon turret size acrossflats ...............
Diameteroftoolholes ......................
Center of tool holes to top of slide .............

Cross slidecrosstravel ......................

Carriage longitudinal travel ...................

BARDONS & OLIVER, INC.

b PO S

BARDONS & OLIVER No. 3
Ram Type UNIVERSAL TURRET LATHE

2"

15%"

13%"
T%h"

on

1%
1%e"
2%s”

8 ”

8”-A1
2%"

24
59-1505
70-1820

25 "
7”
14"

10
8Y%"
%"
2%"

g/l

18%”

(3) 1133 West 9th Street ® Cleveland, Ohio 44113 @ Phone: (216) 621-0195

Hexagon turret power feeds
005, .008, .012, .018, .029, 047"

Cross slide power feeds
.003, .005, .008, .012, .020, .032"

Carriage power feeds
.005, .008, .013, .019, .031, .050°

OPTIONAL CARRIAGE THREAD
CHASING ATTACHMENT
Pitches available—4 to 28 T.P.1.2
Effective length—5"

OPTIONAL CROSS SLIDE
TAPER ATTACHMENT
Maximum taper—3" per foot
Effective length—6"

Motor horsepower—10/5

Approximate shipping weight with motor—
no tooling—3400 Ibs.

Additional shipping weight collet chuck
and bar feed—1000 Ibs.

'Feeds may be halved with fine
feed gears
8 to 56 T.P.l. with fine feed gears
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