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Figure 1-1. Lathe Tracer Attachment Mark ““O-A’’ Series, Typical Installation
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Figure 1-2. Lathe Tracer Attachment Mark 1A Series, Typical Installation
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1-1. INTRODUCTION

1-2. Mark Series Lathe Tracer Attachments are
hydraulic tracing systems designed for installation
on conventional turning lathes. The attachments are
designed for rapid and accurate duplication of
machined parts in all shapes and contours using a
profile template or master part, Each Lathe Tracer
Attachment is supplied in kit form. The standard
basic kit is designed for installation on most lathes
with only simple alterations. When ordered for a
specific lathe, the kit is pre-machined at the factory
and is shipped ready for installation without further
machining or fitting. When desired, the kit may also
be installed by True-Trace factory engineers.

1-3. MARK ““O’* AND ‘“O-A’’ SERIES

1-4. The Mark “O” and “0O-A" Series Lathe
Tracer Attachments are designed for use on
tool room lathes of 9 to 13 inch capacity. They may
be adapted to larger lathes where light contouring
operations are required. The Mark *“‘Q’’ Series
consists of the equipment listed in table 1-1. The
Mark ‘‘O-A’’ Series consists of the equipment
listed in table 1-2.

NOTE: The Mark ‘O’ Series Lathe Tracer Attach-
ments were manufactured to serial No.50only. This
series is no longer in production.

a. The cylinder and slide assembly consists of
a top slide, bottom slide, hydraulic cylinder, and a
valve adjusting slide. The bottom slide is dovetailed
into the top slide and is attached to the piston rod in
the hydraulic cylinder. The hydraulic cylinder hous-
ing is attached to the top slide at one end and hinge
connected to the valve adjusting slide onthe opposite
end. In operation, the top slide and cylinder housing
are moved by hydraulic action and the bottom slide
and piston rod remuin fixed. Hvdraulic pressure is
regulated at the output of the hydraulic power unit.
On the mark “O-A\’" Series, a metering valve is
provided for the cylinder and is used to slowly
“meter-in’’ to the work or to lock the cvlinder in
any desired position. (The metering valve mayv be
used to lock the cylinder when the lathe is being
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description

usad in a conventional manner to eliminate the need
for removing the tracer attachment from the lathe.
The cylinder is never locked when muaking a cut
during a tracing operation.)

b. A compound adapter is cast as #n integral
part of the bottom slide. A compound pivot spud is
attached to the bottom slide by a socket head screw.
Two slots for securing the bottom slide to the lathe
carriage cross slide are provided on each side of
the bottom slide compound adapter. Travel limit
indicators are provided on the top and bottom slides.

c. The tracer valve (fig. 1-3) dovetails onto the
valve adjusting slide and is secured to the slide by
a valve adjusting screw. The valve adjusting screw
is manually controlled by a knob which is graduated
in thousandths of an inch. The tracer valve is opera-
ted with the stylus pointing up. The tracer valve is
a precision hydraulic valve carefully flow balanced
to control the tracing operation. In operation, the
tracer valve is guided by a contour template or

SPINDLE

SCREW THREADS

FOR CONNECTIONS
TO VALVE ADJUST-
ING SCREW

FiTTINGS FOR
CONNECTIONS

TO CYLINDER FITTINGS FOR

ASSY TRACE CONNECTIONS
RETRACT TO HYDRAULIC
KNOB POWER UNIT

Figure 1-3. Tracer Valve, Model Group 1068.
(Used with Mark “O" and "O-A")
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master part and provides for the 't oand coutt?
motion of the slide in turning operations, or for
the ‘‘left and ‘“‘right’’ motion when performing

facing operations.

d. The hvdraulic power unit (fig. 1-4) is a single
oregsure self-contained unit including an electric
motor and hydraulic pump. The electric motor is
a totally enclosed type. The hyvdraulic pump is a
Tuthill ge:artype. The hydraulic reservoir huas a
15 gallon capacity. The interior and exterior sur-
faces of the reservoir are coated with hard-baked
enamel for durability and ease of cleaning. The
outuput pressure is adjusted at the factory for
160 psi. The unit should seldom be adjusted higher
than 160 psi for operation of the Mark ‘O’ and
““O-A’" Series Lathe Tracer Attachments. The pump
capacity is 1.5 gallons per minute.

NOTE: Early models of the hydraulic power unit
had a 19 gallon capacity.

e.The template rail assembly provided as stand-
ard equipment with the Mark ‘‘O’’ Series is shown
in figure 1-5. The template rail assembly provided
as standard equipment with the Mark ‘“O-A’’ Series
is shown in figure 1-6. Each template rail assembly

HYDRAULIC BREATHER

b=1
Eh%CTTgR'C PUMP & FILLER
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_PRESSURE
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R
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70 TRACER

oiL
RESERVOIR

DRAIN PLUG

Figure 1-4, Typical Hydraulic Power Unit
Used With Mark Series Lathe Tracer
Attachments
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Figure 1-5. #40640 Template Rail Assembly.
(Used with Mark ““O" Series)
(Mark ‘O’ Series manufactured to
serial No. 50 only.)
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ICLAMP 'PIVOT SCREW, |RAIL ANGULAR

TEMPLATE . QIR - :
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Figure 1-6. =40685 Template Rail Assembly.
(Used with Mark "O-A"" Series)
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nclude = adlnecessary clampsand brackets for gt
ing  the template rail assenbly to the lathe, Both
template rail assemblies are adjustable inhorizontl
and vertical axis and include @ micrometer adjuster
assembly for muking fine horizontal template wd-
justuincnis. The templidte raibiasscmblics are simdta
in construction, exceptthi e template rail assemb-
Iy provided with the Nork O -A"" Series has addition-
al adjustment features,

f. A Round Template Holder (fie. 1270 is avail
able as OPTIONAL cquipment for use with the
Mark “O-A" Template Rail Assembly. The holder
consists of two clamp assemblies as shown in figure
1-7. Fach clamp assembly consists of a front clamp
and w rear clamp. The front clamp fits over the
front of the template rail and is locked in position
by a thumbscrew in the bottom of the clamp. The
rear clamp slides into the T-slot of the template rail
and is attached to the front clamp by two socket
head screws.

FRONT
CLAMP

SPINDLE
ADJUSTING
KNOB l

TEMPLATE|
SPINDLE ’

Figure 1-7. Round Template Holder, Model
3057-02. (Used with Mark “O-A" Series)

Table 1-1.  Equipment Supplied With the Early
Murk “O7 Series Lathe Tracer Attachment
(manufactured to Serial No. 50 only )

Table 120 Bquipment Supplied With o Staelard
Mark "O-A7 Series ( Model 2055-01

“Tathe Tracer Attachment

Oty Description Model Part No.

1| Cylinder and Slide Assy 10600

] Tracer Valve 1065-05

1| Template Rail Assy 40655
1 | Hydraulic Power Unit 5013-07
I | Tracer Hyd. Hose Assy 20377
1 | Tracer Hyvd. Hose Assy 20378
3 | Hyd. Pressure, Drain &

Exhaust Hose Assv 55126

Qty Description Model Part No.

1 | Cylinder and Slide Assy ND

1 | Tracer Valve 106S-05

1 | Template Rail Assy 40640
1 | Hydraulic Power Unit 5013-07
2 | Tracer Hyd. Hose Assys 20377
3] Hyd Pressure. Drain &

Lxhaust Hose Assy 55126

3584

1-5. MARK |IA SERIES

1-6. The Mark IIA Series Lathe Tracer Attachment
is designed for use on a standard lathe of 13 to
20 inch capacity. It may also be adapted to smaller
or larger lathes as required. The Mark IIA Series
consists of the equipment listed in table 1-3.

a. The bottom slide dovetails into the top slide
and is attached to the piston rod in the cylinder
assembly. A removable compound adapter plate is
attached to the bhottom slide. Slots for securing the
hottom slide to the lathe cross slide are provided
in the compound adapter plate. Travel limit indi-
cators are provided on the top and bottom slides.

b. In operation, the top slide and cylinder hous-
ing are moved by hydraulic action and the bottom
slide and piston rod remain fixed. The cylinder
assembly includes a metering valve which may be
used to slowly ‘‘meter-in’’ to the work or to lock
the cylinder and slide in any desired position. A
safety by-pass valve in the cylinder assembly pre-
vents damage to the equipment in the event the
equipment is improperly operated when the cyvlinder

is locked.

¢. The swivel arm assembly dovetails onto the
cvlinder assembly at one end and is attached to the
valve slide assembly (fig. 1--) on the opposite cad.
The wvalve slide assembly is o precision two-way
micrometer adjustable slideway., The tracer valyve
dovetiils into the Jower slide of the valve shide

1-3




assembly. The micrometer wljustments allow the
tracer valve to be positioned independently of the
tool slide angle. The slides are set at 9o degrees
to euach other and are fitted with gibs to insure
proper adjustment. The micrometer diuls are gradu-
ated in increments of 0.001 inch. The tracer valve
is a precision hydraulic valve carefully flow balanced
to control the tracing operation. In operation, the
tracer valve is guided by a contour template or
master part uand provides for the *“in’’ and *‘out®?
motion of the cross slide in turning operations, or
for the “‘left”” and “right’”” motion when performing
facing operations. The tracer valve is operated
with the stylus pointing down.

d. The hydraulic power unit (fig. 1-4) is a self-
contained unit similar to the unit described in

paragraph 1-4d.

¢. The template rail assembly provided as stand-
ard equipment with the Mark ITA is the Universal
Template Rail Assembly described in paragraph 1-15.
Early model Mark IIA and IIT Series Lathe Tracer
Attachments were supplied with the 40754 Template
Rail Assembly. (This template rail is shown in figures
2-11 and 2-12.)

oA Romnd Template Holder ific, 190 i¢ avail
able as OPTIONAL cquipment for nse with the 43570
and 43355 Template Rail Assemblics. The holder
consists of two clamp assemblics as shown in ficure
1-9. Fach climp assembly is sccured to the bottom
ol the template rail by @ bottom clamp and thnmb-
screw. and to the rear of the template rail by two
top chanp Jocking serews,

SPINDLE

LocKiNG  _TOP CLAMP
SCREWS

TOP CLAMP
LOCKING SCREW

SPINDLE
ADJUSTING
XNOB

i TEMPLATE
SPINDLE

TRACE -
RETRACT
KNOB

ITT FOR
ECTIONS
YO HYDRAULIC
CYLINDER

i
\SPINDLEI

Figure 1-9. Round Template Holder, Model
3057-03. (Used with Mark A thru VI Series)

Table 1-3. Equipment Supplied With a Standard
ITA Series (Model 2056-01)
Lathe Tracer Attachment

Figure 1-8. Typical 1066 Tracer Valve with
4049 Valve Slide Assembly. (Used
with Mark 1A thru VI Series)

1-4

Qty Description Model/Part No.
1 | Top and Bottom Slide 40734
1 | Cylinder Assy 40729
1 | Swivel Arm Assy 40731
1 | Valve Slide Assy 4049-02
1 | Tracer Valve 1066-05
1 | Hydraulic Power Unit 5013-07
1 | Hyd. Pressure Hose

Assy 55127
2 | Drain & Exhaust Hose

Assys 55128
I | Tracer Valve & Cyvlinder

Hose Assy 55129
I} Tracer Valve & Cyvlinder

Hose Assy 55130
1| Template Rail Assy

( Universaly 13570

F38490



PARTS LISTS AND ADJUSTMENTS FOR MODEL SERIES 5013

HYDRAULIC POWER SUPPLY CONTAINING A VACUUM UNIT.

[THIS SHEET TO BE INSERTED INTO THE M-306B MANUAL (1/15/687'

RELIEF VALVE
ADJUSTING SCREW

Pressure Relief Valve for the Adjustment of Vacuum,
is adjusted in the same manner as the main pressure relicf
valve shown in Sec. 1V, Page 4-2.

The vacuum line should pull approximately 5 inches of
mercury for the average installation of a Mark Series
attachment.

To increase vacuum, turn the Valve Adjusting Serew
clockwise. To decrease vacuum, turn valve adjusting
screw counterclockwise and lock the seal nut, which also
serves as a lock nut.

CAUTION: In making this adjustment, do not have
too much vacuum because this will acrate the oil and
cause the cylinder 1o be spongy and trace an irregular
pattern. Betwer to have not enough vacuum than  too
much. "Ref. D-310 for Bleeding of Cylinders.™

ADJUSTMENT OF VACUUM

VACUUM MANIFOLD ASSEMBLY

Tnue-Tnace:
F 4367

e Iz 07 Connector. (102 Tube to vr4 Je Str Thrd) Lo M4
[ IREERR Nut, Tru-Seal (471618 Fr 2
10 | S01wn Screw, Adpisting Reliet Voo Trul 2
IR NI Spring. Relief Valve Tra| 1
b S2on Planger Trulf |1
103040 < Connector (174 Malebipe to 174 7 ube) Wh $
t-dny Connector (a3 Made Fope to 174 Tuoe) Wh §
Ples-0d0 1y Cornector (1 4 Mate Prpe to 174 Tabe) W 1
brooor Connedtor o 4 Mude Pipe to /8 Tube) Wi N

3 ST Gumket  Afnnid
N R R Spriag. Kelte! Vi Trafd
4 el Plarger e i
N lnn Mon.told T: i
NIRRT Pl b oL 4 NLbL Tl Con 1
| [T FAbow 457 Strect (1.4 N, 10, L) Wi !

frde st et \'n.’w Desorption Mir, fQtv.

£
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1-7. MARK IIl SERIES

1-8. The Mark III Series lithe Tracer Attachment
is similar in construction to the Mark IIA Scrics
It is designed for use on a stundard
It may also be

(par. 1-5).
lathe of 19 to 24 inch capacity,
adapted to smaller or larger lathes as required.
The Mark III Series consists of the equipment
listed in table 1-4.

Table 1-4  Equipment Supplied With a Standard
Mark 11 Series (Model 2057-01
Lathe Tracer Attachment

Qty Description Model Part No.

1 | Top and Bottom Slide 40800
1 | Cyvlinder Assy 40820
1 | Swivel Arm Assy 40731
1 | Valve Slide Assy 4049-02
1 | Tracer Valve 1066-05
1 | Hydraulic Power Unit 5013-19
1 | Hvd. Pressure Hose

Assy 35127
2 | Drain & Exhaust Hose

Assy 55128
1 | Tracer Valve & Cylinder

Hose Assy 355129
1 | Tracer Valve & Cylinder

Hose Assy 53130
I | Template Rail Assy 43570

NOTE: Mark ITA and IIT Series were formerly pro-
vided with the 407534 Template Rail Assembly. They
arc currently provided with the 43570 Universal
Template Rail Assembly (par. 1-15).

1-9. MARK IV SERIES

1-10. The Mark IV Series Lathe Tracer Attachment
is similar in construction to the Mark IIA Series
(par. 1-5). It is designed for use on a standard
lathe of 20 to 28 inch capacity. It may also be
adapted to smaller or larger lathes as required.
The Mark IV Series consists of the equipment

listed in table 1-5.

3891

Table 1250 Lquipment Supplicd With o Standard
Mark IV Series ( Model 2055-01 5

[athe Tracer Attachment

Oty Description Model Part No.
1 | Top and Bottom Slide 40900
1 | Cyvlinder Assy 40910
I Swivel Arm Assy 40917

4049-03
1066-07
5013-22

1 | Vulve Slide Assy

I | Tracer Valve

1 | Hvdraulic Power Unit
5

Hyvd. Pressure & Eixhaust

Hose Assy 55197
1 | Drain Hose Assy 55198
1 | Tracer Valve & Cylinder

Hose Assy 35199
1 | Tracer Valve & Cylinder

Hose Assy 55200
1 | Template Rail Assy 43585

1-11. MARK V SERIES

1-12. The Mark V Series Lathe Tracer Attachment
is similar in construction to the Mark IIA Series
(par. 1-5), It is designed for use on a standard
lathe of 25 to 32 inch capacity. It may also be
adapted to smaller or larger lathes if required.
The Mark V consists of the equipment listed in
table 1-6.

NOTE: Mark IV. V and VI Series were formerly
provided with the 43554 Template Rail Assembly.
They are currently provided with the 43585 Universal
Template Rail Assembly (par. 1-15).

1-13. MARK VI SERIES

1-14. The Mark VI Series Lathe Tracer Attachment
is similar in construction to the Mark 11\ Series
(par. 1-5). It is dexigned for use on a standard lathe
of 25 to 32 inch capacity. It may also be adupted to
smaller or larger lathes us required. The Mark V1

Series consists of the equipment listed in table 1-7.

1-5




. Coge . lied With 4 Standard 1-15. UNIVERSAL TEMPLATE RAIL
Table 1-6. Fquipment Sapplice th o Standar ASSEMBL Y

ANark V Series ( Model 205901

Lathe Tracer Attachment I-16. The “Universal” Tyvpe Template Rail Assem-

bly  (fic. 1-100 is currently supplicd as standard

Oty Description Model /Part No. equipment with the Mark HA, 1L IV, V. and VI
C Series Lathe Tracer Attachments, The template rail
1 | Top and Bottom Slide 43000 assembly is attached to the bed of the lathe by two
1 | Cvlinder Assy 13010 rugged  base assemblies.  Each  base assembly s
) ) secured by a wedge clamp at the rear and @ flat

I Swivel Arm Assy 43013 clamp at the front. An elbow type extension assembly
I | Valve Slide Assy 4049-03 slides into cach buse and provides in-and-out adjust-
1 | Tracer Valve 1066-07 ment of the template rail. The extension assemblies
) o _ may be installed pointing up or down depending

L | Hydraulic Power Unit 5013-22 upon overall height requirements. A template rail
2 | Hyd. Pressure & Exhanst mount is installed on cach extension assembly. Up
Hose Assvs 55197 and down adjustment of the template rail is provided

1 | Drain Hose Assy 55198 by sliding the mounts up or down on the cxtension
o assemblies. The template rail is attached to the face

I | Tracer Valve & Cylinder . of each mount with two socket head screws and
Hose Assy 55199 square nuts. The square nuts slide in a T-slot in

1 | Tracer Valve & Cvlinder the rear of the template rail. Each mount has two
Hose Assy 55200 scts of mounting holes so that the template rail

1 | Template Rail Assy 43585 may be mounted along the lower portion of the
’ mounts (as shown in detail A, fig. 1-10), or along

the upper portion of the mounts (as shown in detail
B, fig. 1-10). The template rail may be secured in
any position along the length of the rail. Four tem-
plate clamps are provided in a T-slot on the top of
the template rail. The 4-foot rail is standard for the
Mark ITA and III Series, and a 6-foot rail is standard
for the Mark IV, V and VI Series. Longer template

Table 1-7. Equipment Supplied With a Standard
Mark VI Serics ( Model 2060-01)
Lathe Tracer Attachment

Oty Description Model /Part No. rails are available upon special order.
1 Top and Bottom Slide 43500 1-17. FACING TEMPLATE RAIL. Facing Template
1 | Cylinder Assy 43510 Rail, Model Group 3058, (fig. 1-11) is available as
1 | Swivel Arm Assy 43013 OPTIONAL equipment for use with the Universal
’ Template Rail Assembly. The facing template rail
b} Valve Slide Assy 1049-03 consists of a template rail mount and a 12-inch long
1 | Tracer Valve 1066-07 template rail.  The template rail is attached to the
1 | Hydraulic Power Unit 5013-29 mount by four screws. Additional mounting holes
5 | Hvd. Pressure & Exhaust are pmvi(lgd in the template rail for changing the
- s Y e L position of the template rail with respect to the
Hose Assys 35197 mount.  The template rail mount mav be installed
I | Drain Hose Assy 35198 in a mowting hole provided in the top of either
1 | Tracer Valve & Cvlinder of the Universal Template  Rail Assembly base
Hose Assy ’ 55199 assemblies as shown in ficure 223, The template
o L rail mount is sccured by a socket head sctserew in
L | Tracer Valve & Cylinder o the side of the base assemblv. A T-slot in the top
Hose Assy 55200 of the facing template rail will accommodate the
I Template Rail Assy 43555 template clamps provided with the Universal Tem-

plate Rail Assembly.

1-6 F 3892



ROUND TEMPLATE
HOLDER (OPTIONAL)

TEMPLATE RAIL

DETAIL B
Rear view showing extension
assemblies pointing up and the
template rail attached to the
upper mounting holes in the

mounts.

DETAIL A
Front view showing cextension
assemblies pointing down and
template rail attached to the
lower mounting holes in the

mounts.

Figure 1-10.

Typical Universal Template Rail Assembly. Used with Mark IIA thru VI Series)

MOUNT .
T-SLOT FOR

SCAECHING remPLATE
"CLAMPS

o
"TEMPLATE RAIL®

Aarq

FACING TEMPLAYE RAIL !NSTALLEb iN
BASE ASSEMBLY OF UNIVERSAL
TEMPLATE RAIL ASSEMBLY -

Figure 1-11. Facing Template Rail

EF3893

Assembly Model Group 3058.
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1-21. TECHNICAL CHARACTERISTICS
*Mark O | Mark TO-AT L Mark HA | Mark I | Mark 1v I Mark V' | Mark \'?’
Cylinder Bore 1.75 in. 1.75 in. 3.0 in. 3.0 in, 4.0 in, 4.5 in, 4.5 in,
Cylinder Stiwke 3.0 in, 3.0 in. 4.0 in, 5.0 in. 6.0 in. 8.0 in. 10,0 in.
Tracer Stylus Pressure | 6-9 oz 6-9 oz 6-9 oz 6-9 oz 6-9 oz 6-9 oz 6-9 oz
Tracer Stylus Bore 0.375 in. (. 375 in. 0.375 in. 10,375 in. | 0.375 in. | 0.375 in.| 0. 375 in.
Lathe Swing ** 9-13 in. 9-13 in. 13-20 in. | 19-24 in. | 20-28 in. | 25-32 in.|25-32 in.
Recommended)
Valve Slide Adjustment:
Parallel to Cross Slide | 3-3/8 in. 3-3/8 in. 3 in. 3 in. 3 in. 3 in. 3 in.
(In-and-out)
Parallel to Bed 1/2 in. 1/2 in. 1 in. 1 in. 1 in. 1in. lin.
(Longitudinal)
Length of Template Rail | 14 in. 14 in. 48 in, 48 in. 72 in. 72 in. 72 in.
Length of Facing - - 12 in. 12 in. 12 in. 12 in. 12 in.
Template Rail
(Optional)
Hydraulic Power Unit
Horsepower 1/2 1/2 1/2 1 1 1 1
Operating Power 115/230V 115/230V 115/230V |220/440V | 220/440V 220/440V|220/440V
ac, single | ac, single ac, single | ac, 3-ph, | ac, 3-ph, ac, 3-ph,lac, 3-ph,
ph, 60 cps | ph, 60 cps ph, 60 cps | ph, 60 cps | 60 cps 60 cps 60 cps
Pump Capacity 1.5 gpm 1.5 gpm 1.5 gpm 3 gpm 3 gpm 3 gpm 3 gpm
Normal Operating 160 psi 160 psi 160 psi 200 psi 200 psi 200 psi 200 psi
Pressure
Maximum Output 275 psi 275 psi 275 psi 300 psi 300 psi 300 psi 300 psi
Pressure
Reservoir Capacity 15 gal 15 gal 15 gal 15 gal 15 gal 15 gal 15 gal
Max.)
Reservoir Operating 15 gal 15 gal 15 gal 15 gal 15 gal 15 gal 15 gal
Capacity

* Mark ‘“O’’ Series not manufactured after Serial No. 50.

** RECOMMENDED - Lathe swing depends upon height of the original lathe compound.
Check this height against the stack height of the attachment (see dimensional data
in Section II). Choose an attachment which has a stack height closest to the original
lathe height or less than the lathe height and use riser spacers to increase the

attachment stack height.
(Attachments which are smaller than recommended may be used for light work.)
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section |l

2-1. UNPACKING

2-2. The Lathe Tracer Attachments (except for Mark
O-A’" Series) are shipped from the manufacturer
with the tracer slide assembly mounted on top of the
hydraulic power unit as shown in figure 2-1. This
is also a convenient way to store the tracer slide
assembly when not in use. The template rail assem-
bly and optional equipment are shipped in separate
containers. All hydraulic fittings are protected from
dirt and moisture by plastic caps. Save these caps for
use in storing the equipment and for protecting the
equipment whenever the hydraulic hose assemblies
are disconnected.

CAUTION: Be very careful not to allow dirt,
or moisture to enter the system through the
hydraulic fittings. Foreign matter is one of
the greatest contributors to trouble in all
precision hydraulic systems.

2-3. PRELIMINARY FITTING PROCEDURES

NOTE: If the Lathe Tracer Attachment has
been ordered for the specific lathe on which
it is to be installed, the preliminary set-up
procedures will not be applicable. These in-
structions are general instructions for adapting
the Lathe Tracer Attachment to the lathe.

2-4. The tracer slide assembly of the Lathe Tracer
Attachment replaces the lathe compound assembly
when the lathe is converted to tracer operation. The
tracer slide assembly must, therefore, be installed
at very nearly the same height as the lathe compound
assembly so that the relationship of the cutting tool
to the spindle centerline will not be changed. Before
making any adaptations to the Lathe Tracer Attach-
ment, first check to see if the cutting tool holder
can be adjusted for variations in height. If an
adjustable cutting tool holder is used, more tolerance
can be accepted between the height of the lathe
compound assembly and the height of the tracer
slide assembly.

F3895

-— installation

2-5. The template rail assembly used will have to
be adapted to the lathe on which it is to be installed
(if it has not been ordered for the specific lathe).
This adaptation consigts primarily of machining
the bottom of the base assembly and, insome cases,
machining the base clamp. The Universal Template
Rail Assembly will fit mostlathes without machining.

NOTE: Before installing the Lathe Tracer
Attachment, it is recommended that the opera-
tor refer to Section I1l and determine the type
of tracing operation to be performed. Refer to
figures 3-11, 3-12, 3-14, 3-15, and 3-16 for
examples of typical installations.

Figure 2-1. Tracer Slide Assembly Installed
on Top of Hydraulic Power Unit for Shipping
or Storage

2-1
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2-6. PRELIMINARY FITTING PROCEDURES,
MARK ‘““O’"AND ‘“O-A’’ SERIES

2-7. GENERAIL., Figure 2-2 shows the measure-
ments that should be made on the lathe when
ordering a lLathe Tracer Attachment for a specific
lathe. These dimensions will also be required when
installing a Lathe Tracer Attachment that has not
been ordered for the specific lathe on which it is
to be installed.

2-8. PRELIMINARY FITTING PROCEDURES FOR
THE TRACER SLIDE ASSEMBLY. Figure 2-3 shows
the important dimensions for a Mark ““O’ or ““0O-A""
Series. Install the tracer slide assembly as de-
scribed in figure 2-4,

4| Trocer Stylus
1"'"Ref ;|="(Not furnished)

stroke T

3#25 5.3
S -

. Tracer Valve

Metering Vaive

Alternate and

Late Models
7B~
r ~—~4.12 MOX . o
[~ 2.75 — .75 Min,
- ) ¢
1
. 400Dia 315
Lube !

A1 Fitting

-
i
X

o137 Bleeﬁkrs B
kH et
- 12.56 —=2.25—

Figure 2-2. Dimensions to be Measured on

2

a Lathe for Ordering a Factory Fitted

Lathe Tracer Attachment, or for Installing

a Standard Lathe Tracer Attachment

-2

Figure 2-3. Principal Dimensions of Tracer
Slide Assembly for Mark 8% and ‘“‘O-A"’
Series Lathe Tracer Attachments
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LATHE SPINDLE !
CENTERLINE | .
R X g

STEP I Remove the cutting tool holder from

the lathe compound assembly. Measure
the distance from the top of the lathe compound to
the lathe spindle centerline.

COMPOUND
ASSEMBLY

i
- CARRIAGE
CROSS

. SLIDE. A &
e N\

3.

STEP 2 Remove the compound assembly from
the lathe carriage cross slide.

LATHE SPINDLE.
CENTERL INE
K N &

i

STEP3 Measure the distance from the top of
the lathe carriage cross slide to the
lathe spindle centerline. Determine the height of
the lathe compound assembly by subtracting the
measurement taken in Step 1 from the measure-
ment taken in this step. Compare the height of
the compound assembly with the standard stack
height of the Lathe Tracer Attachment slide
assembly. The standard stack height of the Mark
“(** and ““O-A’’ Series is 2.25 inches.

(a) If additional height is required, a riser plate
may be installed on the bottom of the tracer
slide assembly as described in paragraph 2-16.
A riser plate of proper height may be machined
to match the compound adapter on the bottom
slide or a pre-machined riser plate may be
obtained from True-Trace. The following riser
plates are available for the Mark ‘O’ and
““O-A" Series:

Riser Pivot Pin
Model No.| Thickness | O.D, Hole Size
3076-02 1 IN. 4 IN. | 0.750/0.751 IN.
3076-01 1/2 IN. 4 IN. | 0.750/0.751 IN,

(b) If the tracer slide assembly is too high, the
compound adapter on the bottom slide assem-
bly may be machined down approximately 1/8
inch. If greater reduction in height is required,
a special slide assembly may be required.
Special slide assemblies may be purchased
from True-Trace upon special order.

Figure 2-4. Preliminary Fitting Procedures for Mark ““O”’ and ‘‘O-AZ’ Series (Sheet 1 of 2)

F3897
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LATHE CARRIAGE
CROSS SLIDE

STEP 4 measure the height of the T-bolts in

the lathe carriage cross slide. The
bolts must be 5/8%*1/16 inch high for attaching
the standard tracer slide assembly. If a riser
plate is to be used, add the thickness of the riser
plate to the standard T-bolt length.

LATHE CARRIAGE
CROSS SLIDE

sTEP 5 Meuasure the diameter of the T-bolts

in the lathe cuarriage cross slide. Two
3/8-in © diameter (or smaller) T-bolts are re-
quired ‘or attaching the tracer slide assembly,

LATHE CARRIAGE
CROSS SLIDE

STEP 6 Measure the center-to-center dimen-

sions of the T-bolts in the lathe carriage
cross slide. The minimum dimensions for in-
stallation of the tracer slide assembly is 2-3/4
inches - the maximum dimension is 3-5/8inches.

LATHE CARRIAGE
PIVOT PIN

STEP 7 Measure the diameter of the pivot pin
in the lathe carriage cross slide. The
pivot hole in the tracer slide assembly is 3/4 inch
ID. The Mark “O’ and ““O-A’’ Series are also
supplied with a compound pivot spud which is in-
serted in the pivot hole in the slide assembly and
attached with a socket head cap screw. The com-
pound -pivot spud muy be used in place of the pivot
pin in the lathe carriage cross slide. It is
1-172 inch OD and may be machined to 4 smatler

dinmeter if necessary.,
o

Figure 2-4. Preliminary Fitting Procedures for Mark ““O’’ and ‘‘O-A"’ Series (Sheet 2 of 2)

2-4
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PRELIMINARY FITTING PROCEDURES

THE

MARK

GO-AT

TEMPLATE

FOR
ATl

9

ASSEAIBLY.  Figure 2-5 shows a typical installa-
tion of the Mark “*O-A"" template rail assembly and

its maximum adjustmentdimensions. (The Mark 0"

installed

in a similar

template rail assembly is
manner.) Before determining the height of the
template rail assembly, instill the tracer slide

assembly on the lathe. The height of the edge of

the template being traced must be 172 inch lower
than the tracer valve stylus spindle. Keeping this
in mind, determine the height at which the template
rail agssembly should be installed and still allow
for maximum use of the vertical adjustment features
of the template rail assembly. Note that an align-
ment notch should be muachined in the bottom of the
ouse to match the angle of the rear of the lathe

hed.

Template Rail— o b
\ | ‘ 1 po— 150 i
_LI" /
/’LT;!.Q /
Template — ! ,"
holding clamps\
— —— T
. , L L
3
Micrometer
Adjuster assy —>
.87
Template —~—am. = _ &
(Ref only) W
Vertical 2,75 MIN o2 .r ==1 928 I In-and-out
Adjustment  3%0MAX ; < Adjustment
g 4.50T4.37-1
Y
| -; .68
] o7
1
J
3.12 MAX
B S 7 B | N r——
Alternate Mounting 1 R ] v :‘AOCh.'tnf ::wbsetérface
Position for Facing “---—------=—--- L == 2 N0 suit lathe
Operations (Seg fig, 3-15) A l M ] )
i Ne2z,3:7 //—//—/r *,7 1} Machine Alignment Notch
A286 L D G

Figure 2-5. Typical Installation of t
{(Used with Mark

F 3394

he 40685 Template Rail Assembly.

“O-A"" Series)
2-5



2-10. PRELIMINARY FITTING PROCEDURES,

2-11. GENERAL,
ments

MARK A, IIl, IV, V, AND VI SERIES

Figure 2-2 shows the measure-

that should be made on the lathe when

ordering a Lathe Tracer Attachment for a specific
lathe. These dimensions will also be required when
installing a Lathe Tracer Attachment that has not
been ordered for the specific lathe on which if is

to be installed.

2-12. PRELINMINARY FITTING PR WCEDURES FOR
THE TRACFR SLIDIE ASSEMBLY ., Figure 2-6 shows
the important dimensions for the Mark [IA Series.
Figure 2-7 shows the important dimensions for the
Mark Il Series. Figure 2-8 shows the important
dimensions for the Mark IV Series, and figure 2-9
shows the important dimensions for the Mark V and
Mark VI Series. Procedures for instulling a Mark
A, I, IV, V or VI are identical. Install the tracer
slide assembly as described in figure 2-10.

—
o
Bhoa gt %r' {
I 1R
1
L___ 17"
i 352 !
| . |
- g MIN . K o
! (G2 max i Pivot Arm . I
j > 1
F—362t—| ‘ \ i
r’“leszA} " oo 5 5erom fmax '
H 1 ] T_.
e 2 H
, : Lo 5™ RO £ i) Metering |
LT T B I Valve y
‘ A‘\/ T ) 1023
A . — : Tracer
294 L___ L f T Valve
N N ; ' %3 _ 5L 44
= 3o morerrsosss  Trgear Stylus™ T
! (Not furnished)
Figure 2-6. Mark 1A Series, Primary Dimensions
Pivot Arm
¢ 6 FROM g(MAx
Meterin
[ ERDM £ o Valve 9 — Tracer
, 25t Valve
¥ d ,?!B___L
- ! Tracer Stylus
(Not furnished)

2-6

Figure 2-7. Mark II1 Series, Primary Dimensions
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| . | s // Tracer
r-----—~r4 23 max T " Pivot Arm > Valve

_‘__.1 8o FrROM ( MAx

{ 20 FROME Min

300 pia oL &« MSORRF / 1 '+'\ 1
Metering * Tracer Stylus
Valve (Not furnished)

Figure 2-8. Mark IV Series, Primary Dimensions

B Tracer

J Valve
(O] rax
".‘:o' "‘ﬂ'é L2
MARK V |MARK VI e
STROKE A p o 56 Lo
e | oae |- = —
’ ——.* ! }.; 1880 DA HOLE s I DRES / ‘J e
‘| . Tracer Stylus
Metering (Not furnished)
Valve
Figure 2-9. Mark V and VI Series, Primary Dimensions
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S'I‘E P l Remove the cutting tool holder from the

lathe compound assembly. Measure the
distance from the top of the lathe compound to the
lathe spindle centerline.

Remove the compound assembly from
the lathe carriage cross slide.

STEP 2

LATHE CARRIAGE
CROSS SLIDE

STEP 3 Measure the distance from the top of
the lathe carriage cross slide to the
lathe spindle centerline. Determine the height of
the lathe compound assembly by substracting the
measurement taken in Step 1 from the measure-
ment taken in this step. Compare the height of the
compound assembly with the standard stack height
of the Lathe Tracer Attachment top and bottom
slide assembly. The standard stack heights are
as follows:
Mark IIA  2.94 inches Mark IV  4.00 inches
Mark III  3.37 inches Mark V. 5.00 inches
Mark VI 5.00 inches

(a) If additional height is required, a riser plate
may be installed on the compound adapter as
described in paragraph 2-16. A riser may be
machined using the tracer compound adapter
as a pattern or a riser plate may be obtained
from True-Trace. The following riser plates
are available:

Mark Riser  [Thick- Pivot Pin

Series | Model No.| ness [O.D, Hole Size
1A 3076-03 | t4in. | 8in. | 1.000 ‘1.001 im.
ITA 3076-04 Fin. { 8in. | 1.000 1.001 in.
T 3076-03 | 15 in. | 8in. | 1.000 1.001 in.
11 3076-04 Lin. | 8in.{1.000 1.001 in.
IV 3076-05 Fin. 110in. | 1.000 1.001 in.
vV 3076-06 Lin {12 in. | 1.O0OO 1.001 i,
Vi 3076-06 Iin. [12in. ] 1.000 1.001 in.

-continued on next page-

Figure 2-10. Preliminary FittingProcedures for Mark HA, 11, 1V, V, and VI Series (Sheet 1 of 3)
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Step 3 - Continued

(b) If the tracer top and bottom slide assembly is
too high, the compound adapter canbe machined
down approximately 1/4 inch. If greater re-
duction in height is required, a special com-
pound adapter (or complete slide assembly)
may be required. Special compound adapters
and tracer slide assemblies may be purchased
from True-Trace upon special order.

LATHE CARRIAGE
CROSS SLIDE

STE P 4 Measure the height of the T-bolts inthe

lathe carriage cross slide. Compare the

height of the T-bolts with the height required for the

Lathe Tracer Attachmentbeing installed as follows:
Mark IIA  1-1/8*1/16 inch (2 bolts)

Mark III  1#1/16 inch (2 bolts)

Mark IV 1-1/4*1/16 inch (4 bolts)
Mark V. 1-1/4+1/16 inch (4 bolts)
Mark VI 1-1/4*1/16 inch (4 bolts)

LATHE CARRIAGE
CROSS S!_IH'!E

i
i (et

fre

S e
T
s R e
-~ i -
o Rt NP
e ks

ST E P 5 Measure the diameter of the T-bolts in

the lathe carriage cross slide. Compare
the diameter of the T-bolts with the maximum
diameter that can be used with the Lathe Tracer
Attachment being installed as follows:

Mark IIA 1/2 inch Mark V  5/8 inch
Mark III 1/2 inch Mark VI 5/8 inch
Mark IV 5/8 inch

STEP 6 Measure the inside diameter of the

pivot hole in the lathe carriage cross
slide. Compare the diameter of the pivot hole
with the maximum diameter of the pivot hole in
the Lathe Tiacer Attachment being installed.
Mark IIA, II, IV, V, and VI Series all have
1-inch diameter pivot holes.

Figure 2-10. Preliminary Fitting Procedures for Mark IIA, [i1, IV, V, and VI Series (Sheet 2 of 3

3903
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STEP 7 Measure the outside diaumeter of the
pivot circle on the lathe ¢ carriage cross
slide. Compare the diameter of the pivot circle with
the diameter of the compound adapter on the Lathe
Tracer Attachment being installed as follows:
Mark ITIA 8 inches Mark V. 12 inches
Mark Il R inches Mark VI 12 inches
Mark IV 10 inches

If the outside diameter of the pivot circle is
smaller than the compound adapter, turn the
compound adapter to the correct diameter,

_J

;f;:u ¢ ‘1’"{.‘

T-BOLT SLOT

_—" PIVOT CIRCLE

STE P 8 Measure the center-to-center diameter
of the pivot circle T-bolt slot in the
lathe carriage cross slide, Compare the diameter
of the pivot circle T-bolt slot with the minimum
and maximum requirements for the Lathe Tracer
Attachment being installed as follows:
MARK IIA 4-3/4 in. min.
7-1/4 in. max.

Mark III 4-3/4 in. min.
7-1/4 in. max,
Mark IV~ 7-1/8 in. min.
9-1/4 in. max.
Mark vV 6-1/4 in. min,
11-1/4 in. max.
Mark VI 6-1/4 in. min,

11-1/4 in. max.

Figure 2-10. Preliminary Fitting Procedures for Mark [IA, 11, IV, V, and VI Series (Sheet 3 of 3)

2-13. PRELIMINARY FITTING PROCEDURES
FOR THE 40754 TEMPLATE RAIL ASSEMBIY.
Figure 2-11 shows a typical installation and the
principle dimensions  of Template  Rail Assembly
(used witli carly models of the Mark TJA and 11
Series). Tl <landard te mplate rail assembly is pot
premachined  The base and base clamp must be
machined to fit the particular Tathe on which the
template rail assembly is to he installed.

a. Figure 2-12 shows a typical installation of
a “factory adapted” template rail assembly. Stan-
dard template rail assemblies may be easily adapted
In the same way. In the illustration shown, a
leveling screw has been installed in each bdse as
an aid in leveling the template rail with respect to
the lathe. In addition, a 1/2-13 socket head screw
his been installed to provide for tightening each
clamp from the top of the rail.

2-10

f LATH F 8E0

A301 e T T e

Figure 2-11. =40754 Template Rail Assembly.
(Used with Early Mark Il and 1ll Series)
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b.  Figure 2-13 shows an alternate method
of attaching the template rail assembly of @ stan-
dard kit. This method does not utilize leveling
screws or the extra 1/2-13 socket head screws.
This method, however, is quite satisfactory where
the clamping bolts will be readily accessible and
where particular care is taken in the machining

NOTE: If leveling screws are to be used,
subtract 3716 inch from dimension 7 to
allow for the screw head.

(3) Machine the buase riser block to fit the
lathe bed ways and to obtain the required
stack height. Be sure to allow clearance

of the base to provide an exact fit on the lathe, for the carriage wings.
and eliminating the necessity of the adjustment

provided by the leveling screw, (4) Cut the base clamps to fit the underside

of the lathe wuays. Bevel the ends, if
necessary, to clear the bed reinforcing
ribs and other obstructions.

¢. To adapt the template rail assembly to the
lathe, proceed as follows:

2-14. PRELIMINARY  FITTING  PROCEDURES

(1) Install the tracer slide assembly and FOR THE 43554 TEMPLATE RAIT, ASSEMBLY.

determine dimension X, figure 2-12, Figure 2-14 shows a tyvpical installation and the

principle  dimensions of  Template Rail - Assembly

(2) Subtract dimension Y from dimension X (nsed with carly models of the Mark IV, V and VI

to obtain dimension Z. This will be the Series). The set-up procedures for this template rail

total stack height of the template rail assembly arce identical to those desceribed in para-
assembly. graph 2-13

Template Rail Clamp (space
to clear cylinder)

[ ] 'u.u:ﬂnu
AN Y

*Y - 1s 0.81 for Mark IIA

Bevel Clamp to
Clear Lathe Bed

If Leveling Screw is Used,
Subtract 3/16°’ from Dimension Z.

Figure 2-12. Typical Installation of Earlier ‘Factory Adapted’ Template Rail Assemblies.
(Ref. =40754 and =43554)
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TEMPLATE RAIL Aﬂ}

{r S T il O@\ BASE
: . . ¢
L : ) . i~
| T e
1/2 |JBOLT‘£ v * g ;IENAGROF
A DoEAT B!
: % i i SADDLE
¢ g - ".' ‘\
? i ;2“‘,""/'2" \\ BASE RISER
K\ ‘\) et iRef| (Rt \
\ y * 'L\
CH|NE A STEP IN THE ENDS BASE CLAMP

OF THE CLAMP TO PROVIDE
GREATER CLEARANCE BETWEEN
BOLT HEAD AND LATHE BED

A305

Figure 2-13. Alternate Installation of Early
Template Rail Assembly #40754 and ::43554.

LATHE azo T

[ TN -

A307

Figure 2-14. Typical Installation of Earlier
=43554 Template Rail Assembly.
(Also see Figures 2-12 and 2-13)

2-15. PRELIMINAKY FITTING PROCEDURES FOR
THE UNIVERSAL TEMPLATE RATEL ASSEMBILLY,
The preliminary fitting procedures for the Uni-
versal Template Rail Assembly,

consist  of meusuring the lathe for dimensions
A and B, figure 2

of the front lathe way.

-15 and determining the angle

a For some lathes, it e v be nece Ssary o
instadl donger clamp serews to satisty the require.
ments ot dimensions A and B, { Refer to ficures 3-10

and 511 1or correet size of the SCTrews, )

b. For some lathes, it may be necessary to
machine the wedge clamps to fit the angle of the
lathe way.

TEMPLATE RAIL
BASE ASSY_

NE
SLE]

Figure 2-15. Critical Dimensions for Installing
Universal Template Rail Assembly #43570
and =43585. (Used with Later Mark I1A
thru VI Series)

2-16. RISER PLATES

2-17. Figure 2-16 shows dimensions for the stand-
ared riser plates available from True-Trace as
optional equipment for the Mark Series. The riser
plates must be attached to the compound adapter
using two l-inch long groove pins as shown in de-
tail ““A*) figure 2-16,

F3906
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RISER PLATE

DETAIL “A”

Attach riser plate to tracer
compound adapter using two
1-inch long groove pins.

Drill compound adapter to
receive 1/2-inch of the
groove pin as shown above.

Figure 2-16, Riser Plates Available as Optional Equipment With Mark Series
Lathe Tracer Attachments
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2-18. INSTALLATION PROCEDURES

2-19. When installing a Lathe Tracer Attachment
on a lathe, install the tracer slide assembly first,
frosition the hydraulic power unit in its operating
location and connect the hydraulic hose assemblies,
but do not make electrical connections., Install the
template rail assembly next. Then fill the hydraulic
power unit reservoir with hydraulic oil and make
the electrical connections. It is very important that
no electrical power is applied to the hydraulic power
unit until the procedures described in paragraph
2-31 have been completed,

2-20. INSTALLING MARK ““O’’ AND ““O-A"’
SERIES

2-21. INSTALLING TRACER SLIDE ASSEMBLY.
Install a Mark ““O’’ or ““O-A’’ tracer slide assembly
as described in figure 2-17,

2-22. INSTALLING TEMPLATE RAII. ASSEMBLY.
Install the template rail assembly as deseribed in
figures 2-18 and 2-19. Figures 2-18 and 2-19 describe
the installation procedures for the 40685 Template
Rail Assembly  (supplied with the Mark “O-A”
Series ). The 40640 Template Rail Assembly, furn-
ished with earlier Mark “O” Series, is installed in a
similar manner.

2-23. INSTALLING MARK LA, I, 1V, V
AND VI SERIES

2-24. INSTALLING TRACER SLIDE ASSEMBLY,
Install a Mark I, I, IV, V, or VI Series tracer
slide assembly as described in figure 2-20.

2-25 INSTALLING TEMPLATE RAIL ASSEMBILY.
Cwith carly Mark IIA thru VI Series ). To install the
40754 Template Rail Assembly (supplied with carly
models of the Mark 1IA and 111 Scries) or the 13554
Template Rail Assembly (supplied with earlv models
of the Mark IV, V and VI Series), refer to figures
2-12 through 2-14 in the preliminary set-up pro-
cedures.  Be careful to install the template  rail
parallel to the lathe bed.

2-26. INSTALLING “UNIVERSAL” TEMPLATE
RAIL. ASSEMBLY (with current Mark IIA thru VI
Series). To install the Universal Template Rail
Assembly, refer to figure 2-21 for the various installa-
tion configurations. When determining the configura-
tion to use, keep in mind that the top of the template
rail must be 1 inch below the bottom of the spindle
on the tracer valve. To install the template rail
assembly, follow the procedures described in figure
2-22.

TRACER SLIDE ASSY

STEP l If the Lathe Tracer Attachment has not

which it is to be installed, perform the preliminary
set-up instructions described in figure 2-4. Remove
the lathe compound assembly and install the tracer

Position the tracer slide assembly approximately
at the desired operating angle and tighten the
nuts on the T-bolts securely,

been ordered for the specific lathe on

assembly on the lathe carriage cross slide.

Figure 2-17. Installation Procedures for Mark ‘O’ or ““O-A"’ Series Tracer Slide Assembly
(Sheet 1 of 2)

2-14
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DUAL PIVOT
,BOLTS

STEP Loosen the valve adjusting slide pivot
bolt (or bolts).

NOTE: The Mark *O" and early models of the

Mark “O-A”

pivot bolt as shown in step 3. Current models of

the Mark ‘“O-A"

pivot bolts as shown in this illustration.

Series are equipped with a single

Series are equipped with two

TRACER
_VALVE.

METERING
CYLINDER - YALYE _
.. ASSY

14" TRACER
VALVE
HOSE ASSY
A3L5

POWER UNIT
PRESSURE
HOSE ASSY

POWER UNIT
EXHAUST
HOSE ASSY

STE P 3 Remove the plastic caps from the hydrau-

lic fittings on the tracer valve. Connect
the power unit hydraulic pressure hose assembly to
the D' fitting. Connect the hydraulic exhaust hose
assembly to the X fitting and connect the hydraulic
drain hose assembly to the drain fitting on the
bottom of the tracer valve.

STE P Connect the 14-inch hydraulic hose

assembly between fitting C1 onthe tracer
valve and fitting C1 on the cylinder assembly. For
the Mark “O’’ Series, connect the second 14-inch
hose assembly between fitting C2 on the tracer valve
and fitting C2 on the cylinder assembly. For the
Mark ‘“O-A’' Series, connect the 13-inch hydraulic
hose assembly between fitting C2 on the tracer valve
and the metering valve at fitting C2 on the cylinder

assembly.

POWER UNIT
EXHAUST
HOSE ASSY

POWER UNIT
PRE SSURE _HOSE ASSY

STEP SPrepare the hydraulic power unit for

operation as described inparagraph 2-31
Position the hydraulic power unit at the right-hand
end of the lathe, or behind the lathe. The unit must
be located within approximately 5 feet of the tracer
valve. Remove the plastic caps from the hose fittings,
Connect the hvdraulic pressure hose assembly to
the P fitting on the hydraulic power unit. Connect
the hvdraulic exhaust hose assembly to the X fitting
and the hvdraulic drain hose assembly to the D
fitting on the hydraulic power unit,

F 39049

Figure 2-17. Installation Procedures for Mark “0’’ of **O-A’" Series Tracer Slide Assembly
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.| ALIGNMENT
S NOTCH

BASE CLAMP

STEP I If the template rail assembly was
not purchased for the specific lathe
on which it is to be installed, perform the pre-
liminary set-up procedures described in para-
graph 2-9. Install the tracer slide assemblyas
described in figure 2-17. Insert the mounting
bolt through the template rail base clamp and
position the base clamp between the lathe ways
as shown above. Place the template rail base
over the mounting bolt and seat the alignment
notch over the rear way. Move the base to the
point on the lathe way that is approximately in
line with the tracer valve 8pindle and install
the washer and nut on the mounting bolt,
NOTE: Throughout this figure, the template
rail is shown installed on the end of the
lathe only to show the relationship of the
parts,

STEP 2 Slide the traverse slide into the

channel on the top of the base and
secure it with the two mounting screws and
washers,

B TRAVERSE . *’
g 5L1DE R

r
1

RAIL

HORIZONTAL
ADJUSTING
THUMBSCREWS

TRAVERSE SLIDE

STE P 3 Slide the rail support down onto the

face of the traverse slide. Secure
the rail support with the two mounting screws
and washers,

TEMPLATE RAIL | -

B

TEMPLATE

1
TEMPLATE
MICROMETER |
ADJUSTER ASSY
Al

RAIL SUPPORT

STE P 4 Install the template rail on the top

of the rail support and secure it with
the pivot screw. Align the template rail parallel
to the lathe way using the rail angular adjusting
screws. Align the template rail horizontal to
the lathe way using the two thumbscrews on the
side of the rail support. Make final adjust-
ments as described in paragraph 2-28 Slide
the template micrometer adjuster assembly
into the T-slot on the template ruail and secure
it with the clamp screw. Slide the three tem-
plate clamps into the T-slot on the template
rail,

Figure 2-18. Installing
2-16

=40685 Template Rail Assembly. (Mark “O-A"

Series — Turning Operations)
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RAIL SUPPORT."

TRAVERSE SLIDE

A300

NOTE: ¥For most facing operations, the tracer

attachment is operated at a much sharper angle
than for turning operations (see par. 3-24). To
compensate for the change in operating angle,
the Mark ““O-A’" template rail is installed with
the template rail fucing towurds the lathe.

STEP l Install the base and traverse slide as

described in steps 1and 2, figure 2-18.
Slide the rail support down onto the face of the
traverse slide with the rail angular adjusting
screws facing away from the lathe,

S TE P 2 mounting screws and washers.

Secure the rail support with the two

HORIZONTAL
ADJUSTING
THUMBSCREWS

STEP 3 Remove the two horizontal adjusting

thumbscrews from the left-hand side
of the rail support and screw them into the holes
on the right-hand side of the rail support.

STEP 4 Attach the template rail to the top of

the rail support using the pivotscrew.
If the tracer attachment is being used for both
contour and facing operations, the template rail
assembly is usually installed in a position on the
lathe suitable for contour operation. When the
template rail assembly is rearranged for facing
operations, the template rail may be repositioned
by moving the centering screw to one of the other
mounting holes in the template rail as shown in
this photograph. Make final adjustments to the
template rail position as described in paragraph

2-28%

Figure 2-19. Installing =40685 Template Rail Assembly. (Mark "O-A"" Series — Facing Operations)

Fiull
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STE P I If the Lathe Tracer Attachment wus not

purchased for the specific lathe on which
it is to be installed, perform the preliminary set-
up procedures described in figure 2-10, Remove
the lathe compound assembly and install the tracer
slide assembly on the lathe carriage cross slide.
Position the tracer slide assembly approximately
at the desired operating angle and tighten the nuts
on the T-bolts securely.

POWER UNIT
PRESSURE HOSE ASSY

POWER UNIT
EXHAUST
HOSE ASSY

POWER UNIT
DRAIN HOSE ASSY

A2

STEP 3 Remove the plastic caps from the hy-

draulic fittings on the tracer valve.
Connect the power unit hydraulic pressure hose
assembly to the P fitting on the tracer valve.
Connect the hydraulic exhaust hose assembly to
the X fitting, and the drain hose assembly to
the D fitting on the tracer valve.

Y TRACER vaLVE
& C2 HOS

ER VAL

C| HOSE ASSY

Y

Loosen the nut on the pivot bolt. Connect
S T E P 2 the shortest tracer valve hydraulic hose
assembly between fitting C2 on the tracer valve and
fitting C2 on the cylinder assembly. Connect the
second tracer valve hydraulic hose assembly be-
tween fitting C1 on the tracer valve and fitting C1
on the cylinder assembly.

4 POWER UNIT I POWER UNIT
DRAIN HOSE ASSY EXHAUST
s s HOSE ASSY

POWER UNIT
PRE SSURE HOSE ASSY

STEP 4 Prepare the hydraulic power unit for

. operation as described in paragraph
2-31. Position the hydraulic power unit at the right-
hand end of the lathe, or behind the lathe. The unit
must be within 5 feet of the tracer valve for the
Mark IIA and III Series, and within 9 feet of the
tracer valve for the Mark IV, V, and VI Series.
Remove the plastic caps from the hose fittings.
Connect the power unit hydraulic pressure hose
assembly to the p fitting on the hydraulic power
unit. Connect the hydraulic exhaust hose assembly
to the X fitting, and the hydraulic vacuum hose
assembly to the D (or V) fitting on the hvdraulic
power unit.

Figure 2-20. Installation Procedures for Mark IIA, HI, IV, V, or VI Series Tracer Slide Assembly

2-18
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SQUARE

TEMPLATE RAIL |
ATTACHED TO i |
UPPER MOUNTING | ' |

/ ATTACHING SCREW

Mg&lMUM HEIGHT
o

NOTE: Template mounting surface on top of template rail
should be 1 inch below bottom of tracer valve stylus.

NUT

MOUNT INSTALLED
POINTING UP FOR [
i

CUT OFF END OF

EXTENSION ASSEMBLY -
If NECESSARY TO [, -
PREVENT INTERFERENCE

MOUNT INSTALLED
POINTING UP

TEMPLATE RAIL
INSTALLED IN
UPPER MOUNTING
HOLES

HOLES WITH MOVING PARTS OF
e THE LATHE !
£ XTENSION ASSEMBLY N
POINTING UP e e * S R f*ﬁ-f—E
re——
_— |
i L S 4
o TEMPLATE RAIL Ty e [
= — ATTACHED TO S—— =
b L OWE R MOUNTING SRR
‘ ‘ HOLE S
: BASE ASSEMBLY i
! : A
BOTTOM CLAMP— o TZ 1oy WEDGE CLAMP =

MOUNT INSTALLED

MOUNT INSTALLED
#* POINTING DOWN

POINTING DOWN

TEMPLATE RAIL
ATTACHED TO
LOWER MOUNTING
HOLES

TEMPLATE RAIL
ATTACHED TO
UPPER MOUNTING
HOLES

TEMPLATE RAIL
ATTACHED TO
LOWER MOUNTING
HOLES ‘A
L,
e

A322

TEMPLATE RAIL
ATTACHED TO
LOWER MOUNTING
HOLES

MOUNT INSTALLED
POINTING UP

MOUNT INSTALLED
POINTING DOWN

TEMPLATE RAIL
ATTACHED TO
UPPER MOUNTING
HOLES

=" MOUNT INSTALLED
POINTING UP

MOUNT INSTALLED
POINTING DOWN
FOR MINIMUM
HEIGHT

Configurations With Extension Assembly Pointing Down

Figure 2-21.

F3913

Installation Configurations for Universal Template Rail Assembly.
(Used with current Mark IIA thru VI Series)



REAR WEDGE
CLAMP

h INNER SOCKE T B
HEAD SCREWS

Install the tracer slide assembly as
STEP | ! |

eseribed in figure 2-20, DPosition the
two buse assemblies on the lathe way approxi-
mately 18 inches apart. The base assemblics
may be positioned so that they support the tem-
plate rail from one end as shown in detail AL
tigurc 1-10, or to support the templite rail neur
the center us shown in detail B, figure [-10,
Secure each base assembly to the lathe way using
the combination of the rear wedge clamp and the
bottom clamp. The rear wedge clamp is adjusted
by tightening the three socket head screws in the
front of the base assembly. The bottom clamyp is
tightened first using the two socket head SCrews,
then secured by tightening the two outer setscrews,

EXTENSION ASSEMBLY

CLAMP SCREWS

-

'BASE ASSEMBLY

S‘I’EP 2 Slide an extension assembly into each

base assembly. Position the extension
assemblies equal distunces from the base assem-
blies. Secure each extension assembly by tighten-
ing the three socket head serows in the top of the

hitse assembly,

CLAMP SCREW

_JTEMPLATE RAIL MOUNT

NOTE: To determine the height at which the
template rail mounts should be installed, keep
in mind that the templiate mounting surface on
the top of the templute rail must be 1 inch below
the bottom of the tracer valve spindle.

STEP 3 slide a template rail mount onto each

extension assembly, Position the two
template rail mounts at the saume height andsecure
each mount by tightening the two socket head ¢lamp

SCrews,

J

TEMPLATE RAIL

TEMPLATE CLAMPS

STEP 4 Insert two socket head screws through

the upper or lower pair of template rail
mounting holes in each template rail mount. Screw
4 squire nut onto the threads of each screw. Slide
the rear of the template rail over the square nuts
so thut the square nuts slide in the rear T-slot of
the template rail. Slide the template rail to the
desired position and tighten the four mounting
gscrews. Slide the template clamps into the T-siot
Cheok that the
templuate rail is perfectly paralle! to the Lathe bed.

in the top of the template rail.

AMake finul adjustments 1o the femplate ratl position

as described in puragraph 2-24,

Figure 2-22. Installation Procedures for Universal Template Rail Assembly.
(Used with current Mark A thru VI Series)

914



2227 INSTALLING FACING TENMPEATE RAILL. To
instatl the facing template rail on the Universal
Template Rail Assembly, refer to figure 2-238 and

procecd as follows:

NOTE: The following instructions assumec that the
turning template rail has been adjusted to the proper
operating height of 1 inch befow the tracer valve
spindle. (Refer to paragraph 3-24.)

4. Loosen the socket head sietscerew in the base

assembly.

b. Insert the facing template rail mount into the
hole in the top of the base assembly. Push down on
the rail until the mount bottoms in the base assem-
bly. Check the height of the facing template rail
with respect to the turning template rail.  The
facing template rail must be exactly the same
height as the turning template rail.

¢. If the facing template rail is higher than the
turning template rail, determine the difference and
cut that amount PLUS 1/8 inch off the end of the
mount. The additional 1/8 inch is necessary to
allow for slight adjustments in height.

FACING TEMPLATE
_..RalL

BASE
ASSEMBLY

SOCKET HEAD
SETSCREW

Figure 2-23. Installing Model 3058 Facing Tem-

plate Rail on Universal Template Rail Assembly.
(Mark A thru VI Series)

F3915

d. Install the facing template in the base asseni-
hiv at a 90 degree angle to the lathe bed. The ritil
should be fucing AWAY from the lathe spindle.
Secure the facing template rail in the base assem-
blv by tightening the socket head setscrew securely

as shown in figure 2-23,

¢. The facing template rail may be repositioned
on its mount as required. Figure 2-24 shows the
template rail installed foratypical fucing operation.

TYPICAL
TEMPLATE

Figure 2-24. Facing Template Rail Positioned
for a Typical Facing Operation {Typical
Template Installed)

NOTE: On some lathes the facing template rait for
the Mark 1A Series cannot be installed at the same
level as the tuming template rail. When the NMark
ITA or IIT Series is installed on these lathes. it s
necessary to insert a riser between the top slide and
swivel arm when the facing template rail is used.
For these installations, the facing template rail mount
should be cut short enouzh to allow the base of the
mount to rest on the top of the base asseinbly. Install
the riser as deseribed in ficure 2-250 ¢ The riser and
special long bolt are supplied as part of  Model
3059-01 Facing Template Rl Assemblv for the
NMark TTA and T Serjes:
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LOCKING NCTCOH

SWIVEL BOLT CYLINDER

NOTE: When w Mark LA or T Scries is to be
ased for facing operations, the swivel arm must he
raised approximately 1 inch by installing a riser
between the swivel arm and the swivel slide, To
compensate for the additional height, o 1 inch
Jonger swivel bolt must also be installed, This
bolt and riser arc supplicd as part of the Facing
Template Rail kit for Mark 1IA and 11 Scrics.

STEP 3 Place the swivel arm over the end of

S TE P I Remove the swivel arm from the swivel the swivel bolt.

slide by removing the attaching nut and
washer. Loosen the two gib screws in the swivel
slide and remove the swivel slide from the top of
the cylinder. Remove the swivel bolt. Insert the
special swivel bolt through the swivel slide. Be
very careful to lock the bolt head by seuting the
roll pin the mounting hole into the notch in the
bolt head. WASHER

SWIVEL ARM

SPECIAL
SWIVEL ROLT

RISER

SWIVEL SUIDE ~ CYLINDE 2

»¥

STEP 2 Reinstall the swivel slide on the top
f the cylinder. Position the swivel STEP 4"““‘“'“ the swivel arm to the swivel

at the desired position and tighten the two gib bolt using the nut and washer removed
SCrews securely in step 1 above.

Figure 2-25. Installing Riser on Mark HA and Il when using Model 3058 Facing Template Rail.
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2-28. ALIGNMENT OF TEMPLATE RAILS

NOTE: nifore aligning the template raal, instadl
the hvdraulic power unit as described in paragraph
2-31. Final positioning of the teamploe padl is dee-
pondent upon the tvpe of cutting o Cations Lo ik
pertormed (see Seotion 1),

SS20 TURNINGG TEAMPLATE RALLL Nfter the Lathe
Trocer Attehment has been instadled, the temphate
radl assembly mast be ahigned with respoect to the
Luthe bed and the trucer stide sssembly to insur

accurate tracing operuations.

a. LEVEL ADJUSTMENT. Level the template
rail with respect to the lathe ways. This can be
done by making measurements from euach end of
the template rail to a given level point on the lathe
bed or by indicating the templute rail, To indicate
the template rail, procecd is follows:

(1) Attach a dial indicator to the tracer
valve as shown in figure 2-26.

(2) Turn on the hydraulic power unit and
center the travel limit indicators on the
top and bottom slide assembly.

INDICATOR MOUNT
TO THE PRESSURE
HOSE FITTING ON

TRACER VALVE

DIAL INDICATOR RIDES ALONG
THE TOP OF THE TEMPLATE RAIL

Figure 2-26. Dial Indicator Attached to Tracer
Valve for Indicating Template Rail

F3ui7

Sy o Deestioos the g die o on e top sanbe e
ol the template radl near the tailstoeend,
Plhice the TRAUE-RETRACT knob on the
tracer valve 1 the TRACE position and
traverse the lathe carringe at least 12
inches adong e template rail while ob-
serving  the dinl indicator. If the diad
pedicator deflects in either  direction,
ke the proper adjastment to the tem-
phite rail position and ropeat the  test

until the template radl is level,

be PARALLET ADJUSTMENT. The parallel ad-
Jjustment of the template rail is very critical. The
template rail may be aligned on the axial parallel
plane using a dial indicator attached to the tracer
vialve as described in subpuaragraph a above with the
tip of the stylus riding slightly against the shoulder
on the top of the template rail. Another method of
aligning the template rail on the axial parallel plane
is as follows:

(1) Turn on the hydraulic power unit and
center the travel limit indicators on the
top and bottom slide assembly.

(2) Place a dial indicator on the lathe carriage
with the tip of the dial riding on the edge of
the cutting tool holder as shown in figure
2-27.

(3) Insert a test stylus (3/8 inch dowell) in
the tracer valve spindle.

TIP OF INDICATOR DIAL
SHOULD RIDE ALONG
EDGE OF CUTTING TOOL
HOLDER

MAGNETIC
BASE

Figure 2-27. Indicator Dial Installed on Lathe
for Checking Template Rail Alignment
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1y Move the tracer valve to g point near the
tail=tock end of the template radl o with the
styvlus riding slightly against the chonlider
on the top of the template rail as shown

in figure 2-2%,

(5) Place the TRACE-RETRACT knob on the
tracer valve in the TRACE position wnd
traverse the luthe carriage at least 12
inches along the template rail while ob-
serving  the dial indicator, If the dial
indicator deflects in either direotion,
mike the proper adjustment to the temn-
pltate rail position and repeat the test
until the template rail is puarallel to the
lathe bed.

NOTE: The facing template rajl may be aligned in
a manner similar to the procedure described in
paragraph 2-29 except traverse with the lathe
carriage cross slide.

SHOULDER
ON TOP OF
TEMPLATE RAIL

|A334

Figure 2-28. Tracing Shoulder on Top of
Template Rail to Check Alignment

2-30. ALIGNMENT OF THE ROUND TEMPLATE
HOL.DER (Optional Equipment). Makeal/2to1l-inch
diameter test rod 12 to 15 inches long. Center drill
holes in each end of the rod. Be sure the rod is
perfectly round and has a smooth, polished surface.
Instiall the rod between the two template spindles of
the round template holder. Tighten the spindles
firmly against the ends of the rod and sccure each

2-24

spindle by tichtening the two keeled wopews Follo
the procedure desoribed in paragraph 20290 with
the tracer styvlus fracing along the rod, (:\'wwhgm.
2-200) The round template holders are not adjustabloe,
Adjustments must be made by adjusting the template

rail on which the round template holder is installed.

ALIGNMENT
TEMPLATE RAIL ROD

ROUND
TEMPLATE
HOLDER

Figure 2-29. Alignment Rod Installed in Round
Template Holder (Bottom View)

2-31. INSTALLING HYDRAULIC POWER UNIT

CAUTION: Use extreme care when making hy-
draulic connections and when filling the reservoir
to prevent dirt, grease, shavings, and other
foreign matter from entering any of the lines,
hoses or fittings. Most failures in hydraulic
systems can be traced to dirt in the system.

2-32. HYDRAULIC OIL RESERVOIR. Before filling
the hydraulic oil reservoir, inspect the interior of
the reservoir for evidence of dust or dirt. If dust
or dirt is present, clean the reservoir thoroughly
before filling with hydraulic oil. To gain access to
the inside of the reservoir, remove the six screws
that attach the motor mounting plate to the top
cover and lift the hydraulic power supply straight
up out of the reservoir. (Refer to the exploded
views, figures 5-12 and 5-13.)

a. Removing the breather cap will provide access
to the fill hole. Be sure to thoroughly clean the

breather cap before remove and before replacement.

b. Use 15 gallons of hydraulic oil.

F3918
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—————— IMPORTANT -

True-Truce recommends MOBIL Ol CO.
Velocite =ox hvdraulic oil for operation
of the Lathe Tracer Attachments,  NEVER

operate the hydraulic power st with less

than 15 gallons of oil in the reservoir,

2-33, FLECTRICAL CONNECTIONS, The hydraulic
power units with 1157230V we, single phase, pump
motors  are shipped trom the factory wired for
115V we operation. If it is desired to operate the
power unit from 230V ac, single phuase power,
change the motor wiring connections as shown on
the instruction plate on the motor housing.

4. Hydraulic power units with 220/440V ac,
3-phase, pump motors (Serial Numbers 0 through
544) are shipped from the factory wired for 220V ac
operation. If it is desired to operute these power
units from a 440V ac, 3-phase, power source, change
the motor wiring connections as shown on the in-
struction plate on the motor housing.

b. Hydraulic power units with 220/440V ac,
3-phase, pump motors (Serial Numbers 545 and
subsequent) are not wired at the factory and are
supplied without on-off switches or power cords.
Make wiring connections as shown on the instruction
plate on the motor housing.

2-34., INITIAL STARTING PROCEDURE. The hy-
draulic power unit has been factory adjusted for
the pressure shown in the table in paragraph 1-21.
The power unit should never be adjusted above the
maximum pressures shown in paragraph 1-21.

a. Install the tracer slide assembly and make the
hvdraulic hose connections specified in figure 2-17
or 2-20.

b. Perform the installationprocedures described
in puragraphs 2-32 and 2-33.

CAUTION: When first applying electrical power
to the hydraulic power unit, apply the power only
momentarily and check the electric motor for
proper rotation. As shown in figure 2-30, the
fan should rotute in a counterclockwise direction
as viewed from the fun end of the electric motor.

3919

Figure 2-30. Direction of Rotation of the
Hydraulic Power Unit Motor

¢. Apply electrical power to the hydraulic power
unit and run the tracer slide assembly through one
cycle. This will completely purge and fill the hy-
draulic system. Recheck the hydraulic oil level in
the sight gauge. Add hydraulic oil, if necessary, to
bring the reservoir level up to its specified level
of 15 gallons.

NOTE: In some cases, it may be necessaryto prime
the hydraulic pump. To prime the pump, disconnect
the pressure hose from the tracer valve. Insert the
end of the pressure hose through the breather hole
down into the hydraulic oil in the reservoir. BE
SURE TO KEEP A FIRM GRIP ON THE HOSE and
operate the hydraulic power unit until the oil starts
to flow.

d. Bleed the system of any air as follows:

(1) Open both bleeders on the evlinder upprox-
imately ONIG turn (see figure 3-11or 3-121),

(2) Operate the tracer slide inboth directions
until there are no air bubbles at either
of the bleeders (approximately 6 strokes).
Be sure the cylinder bottoms on each
stroke.

(3) Tighten the bleeders securelv after bleed-

ing the system.
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sectionlll

3-1. PRINCIPLES OF OPERATION

3-2. During operation of the Lathe Tracer Attach-
ment, the hydraulic power unit supplies hydraulic
pressure continuously to the tracer valve., The
tracer valve is a precision hydraulic flow control
valve which is operated by the combination of the
template being traced and the movement of the
lathe carriage.

a. A stylus inserted in the tracer valve spindle
contacts the outer surface of the template. As the
lathe carriage moves, it pulls the stylus along the
surface of the template. The stylus controls the
movement of a spool in the tracer valve (see figure
3-1). This spool functions as a valve gate. When the
spool is in its raised position, hydraulic pressure
is applied to port C2 of the cylinder. When the
spool is in its lowered position, hydraulic pressure
is applied to port C1 of the cylinder. When the spool
is in its null position, hydraulic pressure is locked
in a static condition between the valve and cylinder.

b. The piston rod in the cylinder is held in a
fixed position since it is attached to the bottom
slide and the bottom slide, in turn, is attached to
the lathe carriage cross slide. The top slide and
the cylinder body move as a unit. Therefore, when
hydraulic pressure is applied to port C2of the cylin-
der, the top slide moves inadirection away from the
work (retracts). When hydraulic pressure is applied
to port C1, the top slide moves in towards the work.

¢. The tracer valve RETRACT knob is attached
to a cam which raises the spool when the knob is
set to RETRACT and thus causes the top slide to
retract to its full travel. When the knob is set to
TRACE, pressure against the stylus controls the
action of the spool.

operation

3-3. The volume of output from the hydraulic
power unit is controlled by a combination of the
volume output of the hydraulic pump and the action
of a pressure relief valve. As long as the pressure
at the pressure outlet remains lower than the setting
of the pressure relief valve, the total output of the
pump will pass through the pressure outlet to the
tracer valve. As the pressure increases, the pressure
relief valve will bypass any volume of oil required
to prevent the pressure from building up beyond the
adjusted limits. When no oil is flowing to the associ-
ated equipment (null condition), the full output from
the pump will pass through the pressure relief valve
and return to the hydraulic reservoir.

BLEEDER CYLINDER  BLEEDER
TOP SLIDE - BALL
CHECK
e
****** - ™ \
3 - [ METERING
VALVE
BOTTOM C] Cg ¢
SLIDE
E »-:‘L‘ RETRACT
T CAM
SPOOL
w-— PORT FOR
VACUUM w E3
[~71 SCAVENGER Z 3
| CONNECTION -~ w
4| PLUGGED ’g' S
S 2 3| ELECTRIC
z| z @l MOTOR
STYLUS ' < w a
x|
| & .
DX P
3 SR { -
|t
| REG
| VAL VE
HYDRAULIC :
POWER UNIT |
t PUMP
'_!) Oy ), STRAINER
RESERVOIR
A336

Figure 3-1. Hydraulic Schematic Diagram
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3-4. TRACER TERMINOLOGY (GLOSSARY)

3-5. DEFLECTION. The common descripticn in
most dictionaries for the word deflection is: to
cause to swerve, or bend from a course. In tracing
work the term “deflection’ hus reference to the
movement of the tracer spindle. The movement
of the spindle is brought about by the contiact of
the stylus aguinst a template, causing the spindle

to deflect.

a. This movement is  transferred by use of
pivots, ball cams, levers, slides or other mechanical
means to effect an axial movement of a spool inside
the hydraulic tracer valve, The axial movement of a
spool opens and ¢loses the ports of the tracer valve
leading to the hydraulic actuators (i.e. cylinders or
hydraulic motors). Since the ratio of the spindle
deflection to the spool movement is normally 1 to 1,
it can be seen that if the spindle is moved .001 inch
the spool will move in an axial direction an equal
amount, or .001 inch. The fact that the movement
of the spindle is directly transposed into axial
movement of the spool, has led to the use of the
term ‘‘deflection’ in reference to spool travel.
Therefore, when a spool is said to have a deflection
of 0.004 below null, reference is being made to the
drop below the null position.

b, There are tracers where this ratio is not
1 to 1 and therefore, this figure should not be used
as being common to all tracers. The tracer valves
used with the Mark Series described in this manual
have a ratio of deflection of the stylus of 5 to an
axial movement of the spool of 2. For example, if
the stylus moves .0005 inch, the spool will move
only ipproximately .0002 inch.,

3-6. NULL POSITION. There is one position where
the spool is located that will close all passageways
to all hydraulic actuators, and all hydraulic flow
will be balanced. This position of the tracer spool
is referred to as the ‘‘null”’ position.

a. For the tracer valves used with the Mark
Series, the rate control adjusting screw is set at
the factory at a point where the spool will be
approximately .004 inch below null. Therefore, when
the stylus contacts the template, the spindle is

3-2

deflected by oan amount which will correspond to a
spool movenient of 004 inch and thereby stop the
travel of the tracer in the dircetion of the template.,

b. From this point, if the spool is moved still
further (in the same direction away from the nose)
the valve will start to open the other port leading
to the opposite end of a two-way cylinder or to
the reversing side of 4 hydraulic motor.

3-7. SPOOL MOVEMENT, Spool movement can
be as little as .0001 inch on the spool (.00025
stylus deflection), to open the hydraulic flow to a
hydraulic actuator and start the movement of a
slide. It can be seen that from the null position,
the spool movement required to effect a cross
over of the hydraulic circuit can be as little as
-0001 movement either side of null, or a total
movement of .0002. The total amount of move-
ment used in a particular tracing operation will
depend upon the feed rate at which the tracing
will be done. The faster the feed rate the greater
the movement required of the tracer valve spool,
80 as to permit a greater opening of the passage-
ways in the tracer valve to the hydraulic actuators,

3-8.COMPENSATING FOR DEFLECTION.In all
tracing applications there should be some compen-
sation for the deflection required of the tracing
valve for it to operate. In the Mark Series Tracer
Valves, where a reversal of movement is obtained
with as little as .0002 inch of travel, this compen-
sation can in many cases be ignored. That is to
say, the stylus tip can be made the same size as
the cutting tool tip, when the tracing application is
at a nominal feed rate and tolerances for the part
are not too critical. There should always be a
radius on the stylus as described in paragraph

311¢.

a. It should be noted, however, that when feed
rate is increased, requiring greater deflection
of the stylus, the relationship of the stylus tip to
the cutting tool tip will be affected by the amount
of deflection of the spindle required to achieve
the greater feed rate desired,

Fsall




3-9. OPERATING CONSIDERATIONS

3-10. The lathe tracer attachment has beendesigned
to perform tracing operations efficiently and accurat-
ly. It is simple to operate providing the operator
adheres to certain basic principles. Refore attempt-
ing to operate the equipment, the operator should

consider the following:

@, PROPER INSTALLATION, The lathe tracer
attachment  should be  installed as described in
Section 1I. Before installing the template rail assem-
bly, refer to the applicable paragraph in this section
for the type of cutting operation to be performed
(turning, facing, boring, etc.).

b. BLEEDING AIR FROM SYSTEM. Always bleed
air from the system as described in paragraph
2-34d any time a hydraulic hose has been dis-
connected and reconnected to either the hydraulic
power unit, cylinder, or tracer valve. As a good
GENERAL RULE, bleed the air from the system
any time the lathe tracer attachment has not been
operated for a period longer than two or three
days.

c. CORRECT STYLUS DESIGN. The design of
the stylus used in the tracer valve is very important
for accurate cutting operations. Design of the stylus
is dependent upon the design of the cutting tool used
with the lathe tracer attachment. Refer to paragraph
3-11 for a description of stylus design.

d. CORRECT TEMPLATE DESIGN. Templates
may be constructed of any hard material within the
limitations described in paragraph 3-14. The small-
est included angle on the template cannot be less
than 30 degrees as described in paragraph 3-16.

e. CORRECT OPERATING ANGLE. Operating
angle of the tracer slide must be determined with
respect to the smallest included angle of the tem-
plate and the angle of the cutting tool tip as de-
sceribed in paragraph 3-16.

f. MAXIMUM AVAILABLE STROKE WITH RE-
SPECT TO THE SLIDE OPERATING ANGLE. The
muximum available stroke of the tracer slide is
affected by the angle at which the tracer slide is
operated ax  described in paragraph 3-18,

g2l

2. CORRECT FEED BRNTE. The Lithe carriage
feed rate should be at lewst one-fifth of the forward
specd (secking speed) of the tracer slide (5 to 1 ratio)

4s deseribed in paragraph 3.31,

3-11. STYLUS DESIGN

NOTE: The information contained in paragraphs
3-12 through 3-14 is based on the assumption that
the items specified in paragraph 3-9 have been
taken into consideration.

3-12. DETERMINING TRACER VALVE DEFLEC-
TION FACTOR. To determine the tracer valve
deflection factor, proceed as follows:

a. Insert a 3/8 inch dowell pin, 1-3/4 inches
long, in the tracer valve spindle,

b. Attach a dial indicator to the tracer valve
as shown in figure 3-2 with the tip of the dial
indicator resting against the dowel pin.

¢. Turn on the hydraulic power unit. Place the
RETRAC'T-TRACE knob on the tracer valve in the
RETRACT position. Allow the tracer slide toretract
then close the metering valve on the cylinder.

CLAMP THE DIAL
INDICATOR MOUNT
TO THE PRESSURE
HOSE FITTING ON

TRACER VALVE

DIAL INDICATOR REST
AGAINST THE STYLUS

Figure 3-2. Method of Attaching Dial Indica-
tor to Tracing Valve for Checking Spindle
Deflection

3.3



. Instadl o template or piece of T stock on the
templiate rail. swing the swivel arm to the polnt
where  the  stylus (dowell piny is approximately
1.2 inch from the edge of the template.,

e. Position the trucer valve at 90 degrees to
the lathe ways. Zero the dial indicator. Place the
RETRACT-TRACE knob on the tracer valve in the
TRACE position.

f. Open the metering valve on the cylinder and
let the stylus (dowell pin) contact the template,
When the stylus comes to a stop, the dial indicator
will show the amount of movement necessury to
stop the cylinder. This is the DEFLECTION FACTOR,
The faster the slide movement forward, the more
opening there is between the spool and the sleeve
in the tracer valve. Therefore, the deflection factor
will vary depending upon the below null adjustment
of the tracer valve (see paragraph 3-31.)

g. Kor example: Assume that the dial indicator
reading was .005. This deflection factor of .005 inch
is the amount that must be compensated for by
making the radius of the stylus .005 inchlarger than
the radius of the cutting tool as described in
par: sraph 3-13.

3-13. STYLUS CONFIGURATION. The stylus may
be a chisel point type or round type as shown in
figure 3-3 depending upon the radius of the cutting
tool.

a. Determine the deflection factor as described
in paragraph 3-12. If the tip of the cutting tool has
no radius at all, the stylus must still have a radius
equal to the deflection factor to maintain true trans-
lation between the template and the work piece,

b. When a chisel point type stylus is used the
chisel point must be ground at the same angle as
the tip of the cutting tool. Figure 3-4 shows a
typical  condition for determining the radius of
the stvlus with respect to the radius of the cutting
tool. The radius for a round type stylus would be
determined in a similar manner,

3-4

Flgure S-0 describes aosaimple proe D fon

making o chisel point tvpe <tvlos,
.3750 DIA (3750 DIA
DRILL ROD DRILL RQD
}
1-3:4"
!
172"
|
CHISEL POINT TYPE ROUND TYPE STYLUS
STYLUS
RECOMMENDED FOR USE WITH  RECOMMENDED FOR USE WITH
CUTTING TOOLS WHICH HAVE CUTTING TOOLS WHICH HAVE
A TIP RADIUS OF 0.032 OR LESS A TIP RADIUS LARGER THAN 0.032
A345 . . .

Figure 3-3. Stylus Configurations
\5,50& - CUTTING TOOL
AN

TIP RADIUS

TYPICAL EXAMPLE:
(1} TOOL TIP RADIUS IS .015
(2} TRACER VALVE DEFLECTION
_ 550 FACTOR 15,007
{3) RADIUS ON STYLUS WOUL D BE:
015 PLUS .007 OR .022 TOTAL
STYLUS RADIUS EQUAL S
TOOL TIP RADIUS PLUS
DEFLECTION FACTOR
OF TRACER VALVE
A346
Figure 3-4, Determining Radius of Stylus with
Respect to Radius of Cutting Tool Tip
NOTE: It is good shop practice to cut a trial
work piece to check the stylus to cutting tool re-
lation. There may be conditions where the work
piece may be either under or oversize compared
to the template. This is not uncommon and can be
readily corrected in most cases. Here are some
of the common reasons for these conditions:
3423
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| .3TS0 !
‘Dia
[‘ l ‘
| ;

’ f - 1
B i
!
St
i ‘ .
124" ; !
1 : {
| ‘., '
| \
! i
I |
I
STEP I Cut a length of 0.3750 in. diameter STEP 2Determine the proper radius of the
drill rod 1-3/4 inches long. stylus as described in figure 3-4.

Center drill a hole of the same radius as the
stylus, 1 inch deep, in one end of the drill rod.

Angle same as
angle of cutting

tool tip
N

I Wedge

!

(.,
-

Grind a 1/2-inch long wedge on the
STEP 3 drilled end of the rod. The wedge
should have the same angle as the cutting tool
tip (usually 55 degrees),
A347

STEP 4 Insert a pin of the proper radius into

the hole in the rod. Bottom the pin in
the hole and trim the end flush with the end of
the wedge,

Figure 3-5. Simplified Procedure for Making a Chisel Point Type Stylus

3-5
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tool.

b. The configuration of the stylus in the tracing

arca may not be the same as that of the cutting
tanl. In the cutting  area, this is an important
factor.

¢. ‘The cutting tool may not be following  the
styvlus due to loose linkage. This loose linkage may

he anvwhere: in the tracer attachment (such as

lsose  ¢ib improperly adjusted  gibs),
in the  lathe tool ete.
There cannot be anv uncompensated {for lost motion,

SCrews or
carriage,  cutting holder,
even in the luthe cross slide lead serew since when
direction is changed by bringing the lathe cross
slide in and out manuully in loading and unloading
work, the OD dimension may change without the

operator heing aware of it.

3-14, TEMPLATE DESIGN

3-15. Templates are generally made from flat
steel. Templates may also be made from other
materials, such as aluminum or plastic. Figure 3-6

Seewes o typieal template installed on the temnliate
rail, Note the following requirements:

4. The rear edge of the templite must be perfectly
square with the front (tracing) surface and parallel
to the centerline of the part. During installation, the
rear edge of the template must be sceated firmly
against the shoulder on the template rail.

b. The minimum width of the template cannot be
less than 7/% inch so that all areas of the tracing
cdge will extend bevond the edge of the template rail,

¢. The tracing edge of the template must be

perfectly square and free of all nicks and burrs.

(Any nicks or uneven surfaces on the tracing edge
of the template will be duplicated on the work piece.)

d. It is recommended that the template have a
l1-inch lead in area and a l-inch lead out area.

e. The configuration of the template must be
such that the smallest included angle or angles is
not less than 30 degrees as described in paragraph
3-16.

PARALLEL TO THE
PART CENTERLINE
|

THIS EDGE MUST BE

TOP VIEW
e

LEAD QUT AREA

AJ4R

END VIEW
PP Al R
B TEMPLATE RAIL
SHOUL DER
7/8" MIN.
. 16| !
P TO 14
REC. | ThHiCK |

GRIND TRACING EDGE
PERPENDICULAR AND
WITH SHARP CORNERS

TRACING EDGE MUST
BE AS SMOOTH AS
POSSIBLE

Figure 3-6. Typical Template Design
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3-16. DETERMINING CORRECT OPERATING
ANGLE

3-17. GENERALL In tracer attachment operation, the
cutting tool and tracer stylus are directly related in
that the stylus must sceek the template at the same
angle that the cutting tool seeks the work picce. Since
the cutting tool is attached to the tracer slide, the
angle of the cutting tool is established by positioning
the tracer slide on the Lithe carriage cross slide,
If @t chisel point type stylus is used, the stylus is
turned in the tracer valve spindle at the same angle

as the tracer slide.

4. The correct operating angle is dependentupon
the smallest included angle on the template. The
configuration of the template must be such that the
smallest included angle is not less than 30 degrees
as shown in figure 3-7. The tracer slide must be
positioned at an angle which bisects the smallest
angle in the template as shown in figure 3-7.

oo bir Uas wbows the oot bl e neles o

atrodeal work prece

¢. Figure 3-89 shows u variety of contour con-
figurations and the cutting tool angle at critical
positions ualong each contour.

TRACER
SLIDE ANGLE

7 Angle

A349

CUTTING TOOL

‘k\m
A350 MPLATE

Figure 3-7. Detet"mining Smallest Included
Angle on the Template

CF3920

Figure 3-8. Positioning Cutting Tool and
Tracer Slide Angle with Respect to the
Smallest Included Angle of Template

3-18. OPERATING ANGLE VERSUS MAXI-
MUM STROKE OF TRACER SLIDE

3-19. For turningoperations, the lathe tracer attach-
ment can operate at its maximum stroke when the
tracer slide is positioned at 90 degrees to the lathe
wavs. This position is referred to as the ZERO
degrees  position. As the tracer slide is angled
towards the lathe tail stock, the maximum stroke
available for turning operations becomes less us
shown in figure 3-10. For facing and boring opera-

3-7



¢ DIRECTION OF LATHE
T CARRACE FEED

WORK PIECE .

tions. the Liathe tracer attachment can operate at

its maximum  stroke  whern the tracer <lid s

positioned parallel to the lathe wavs,  Referring
to the paruilel position for facing or boring operia-
tions as the 71RO position, the table contained in

figure 3-10 can also be used to determine the maxi-

mum  stroke availuble at various slide angles.
:
- T
( > \3H2
m
CUTTING b
TOOL —>‘ @
‘ 2
: s G <3 }ﬂ-
WORK PIECE DIRECTION OF LATHE o)
) 7, CARRIAGE FEED e
\\ T : N
: I § \’.«o(\
o -‘ AR TURNING OPERA TIONS
:5 21 A
H N
gL Oy
) §I| N ¢
= o
2 4
@ /
3 4
CUTTING TOOL C 0%
— (=)
™
z
Q actual working area .
m (depth of cut) )
| 4 0°- - —4 &I HM
WORK PIECE |
4 £ ACING OR BORING
/ OPERATIONS
Oper.|| Actual Working Area - depth of cut (inches)
= DIRECTION OF LATHE ¢ Angle "o
CARRIAGE FEED 2 Deg. |[["O-a~| 11a | 11 | 1v | V Vi
v
%
2 o 0 3,00 14,00]5.00/6.,00]8.00(10.00
WORK PIECE N\ 5 2.98 [3.98(04,98[5.97[7.96 | 9.96
DIRECTION OF LATHE 10 2.95 13,93[4,92(5,90[7.87 | 9,84
CARRIAGE FEED 15 2,87 |3.8614.82[5,7917.72 9.65
20 2.81 13.75/4.69,5,63[7.51 9. 39
25 2.72 | 3.62]4,53(5.43[7.25 1 9.06
30 2.60 13,46]14.3315,19[6.92 8.06
35 2,46 13,2714,09(4,91]16.55 8,10
40 2,30 13,0061 3.83[4.59]6.12 7.606
45 2 12 [2.8313,54(4,24]5.66 7,07
50 1,93 §2,5713,2113,85(5.,14 ] 6,42
55 1,72 12,2912.87]3.44[4.58 5.73
60 .50 [2,00]12,50]3.00]4.00 5,00
~. g 65 1,27 [ 1692, 1112.5313.38 4,22
- (€ - 2 27 vl > 5 bl >
oy e 70 LLO0S [1.37 (1,712,052, 74| 3.42]
cutTInG TOOL” CA35] e T8 L1051 2001055 [2,06 | 2,58
Figure 3-9. Relation of Tracer Slide Anglfa to Figure 3-10. Operating Angle Versus Maxi-
Various Types of Contours (Cutting tool is mum Available Stroke of Tracer Slide
shown at critical points along each contour)
3-8 F3y27
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3-20. TURNING OPERATION

3-21. To perform a standarvd turning operation with
the lathe tracer attachment, procecd as follows:

a. Install the lathe tracer attachment as de-
scribed in Section 1. Refer to figure 3-11 for a
typical installation and the function of operating
controls for the Mark ILA, III, IV, V and VI Series.
Refer to figure 3-12 for a typical installation and
the function of operating controls for the Mark
<O’ and “‘O-A"" Series.

b. Select the correct slide angle for the config-
uration of the template (par. 3-16). Pay close atten-
tion to the required side clearance of the cutting
tool throughout the entire cutting range.

NOTE: For most tracing operations, the cutting
tool should be positioned at the same angle as the
tracer slide. In some cases, however, it may be

necessyry too o set the cutting tool at oan angle to
miintain adequate side clearance for the cutting
tool. In extreme cuses, it may be necessary to
grind additional side clearance on the cutting tool.

¢. Prepare a stylus as described in paragraph
3-11. Install the stylus in the tracer valve spindle.

d. Set the tracer slide at the correct angle and
temporarily tighten the compound nuts. Turn on the
hydraulic power unit. Position the cutting tool at the
starting point of the work piece. As a SAFETY
PRECAUTION, do not tighten the cutting tool in the
holder at this time.

CAUTION: Be sure that the tracer slide
assembly is positioned within the range of
the cylinder travel with relation to the work
piece with a minimum of 1/4 inch to spare,

e. If a chisel point type stylus is useq, position
the stylus at the same angle as the cutting tool.
Tighten the setscrews in the spindle securely.

) [CUTTING YOOL]
[ WoRK PIECE TRACER SLIDE
[TEMPLATE]

TRACER VALVE
Position tracer valve

BLEEDERS -Used to bleed
air from hydraulic system
1({See par. 3-10b.) :
,{J ﬂl’ o . ¥oSdir g
I ME TERING VALVE - Used|
M to lock cylinder for short

gl periods of time and for

B metering into work .
N (See par. 3-33.) -

TRACER VALVE CROSS
FEED ADJUSTING SCREW
One complete CW rotation
increase cut by .050 inch

on diameter. One complete
CCW rotation decreases

cut by .050 inch on diameter.

‘ \

1 J
2

square to axis of lathe HYDRAULIC |
: POWER UNIT

N
W

S PR T MPLATE RAIL

e B TRACER VALVE LONGITUDINAL
ADJUSTING SCREW - Used to

. align stylus with starting point on
‘ template for turning operations.
Used to increase or decrease cut
~ for facing operations.

TRACER VALVE RETRACT-

TRACE KNOB - In RETRACT

position, retracts slide away

from the work piece and holds

slide in retracted position,

In TRACE position, allows

tracer valve to seek template.

Figure 3-11. Typical Installation and Function of Operating Controls for
Mark [tA, I, IV, V and VI Series

~—
F3928
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f. Swing the trweer vialve near the edpe of the
template rail and check that there 18 1ineh clear:
ance between the bottom of the tracer vidve spindle
and the template mounting surface on the template
rail. Align the template rail as described in para-

graph 2-28,

g. Install the template on the template rail. Make
sure the tracer valve slide assembly is positioned
square to the axis of the lathe as shown in figures
3-11 and 3-12. Move the cutting tool to the starting
point on the work piece, but NOT IN CONTACT with
the work piece. Lock the tracer slide by closing
the metering valve. Move the stylus near the edge
of the template. Align the starting point on the tem-
plate with the stylus and tighten the template clamps
securely.

h. Align the stylus at the relative starting point
on the template using the cross feed and longitudina!l
feed adjusting screws on the tracer valve slide (see
figures 3-11 and 3-12). For the Mark *“‘O’’ and
“0-A" Series, adjust the stylus to the starting
point on the template using the cross feed adjust-
ment screw on the valve adjusting slide and the
longitudinal adjuster on the template rail assembly.

. secure the compound nuts, swivel arm nut,
and tool holder. Readjust the tracer styvlus with
respect to the starting point on the template if
necessary.

NOTE: If the work piece has not been rough cut,
refer to paragraph 3-22 before proceeding with
step j below.

j- At this point, it is recommended that the
operator make a “dry run’” to make sure that all
adjustments have been properly made. Turn the
tracer valve cross feed and longitudinal adjusting
screws allowing the attachment slide and tool to
back off from the work piece approximately .050
inch. Open the metering valve approximately two
full turns. Move the lathe carriage manually the
entire length of the template paying close attention
to the travel limit indicators on the tracer slide
assembly to be sure that cylinder travel has not
been exceeded. By watching the stylus at the tem-
plate, this ‘‘dry run’’ also determines that adequate
side clearance has been allowed for the stylus and
cutting tool. Upon completion of the ‘‘dry run”
tighten the cutting tool in its holder.

{CUTTING TOOL

BLEEDERS - Used to ble J//

) ‘air from hydraulic system [

(see par. 3-10b.)
) ‘\/

e

to lock cylinder for short

TEMPLATE LONGITUDINA
ADJUSTOR ASSY - Used to

TEMPLATE RAIL

Position tracer align template with stylus
valve slide assy] [for turning operations. Used
square to axis to increase or decrease cut
of lathe for facing operations,

TRACER SLIDE

23

METERING VAL VE - Used

- M TRACER VALVE RETRACT-

periods of time and for

metering into the work

% (see par, 3-33),

el

TRACER VALVE CROSS AL
FEED ADJUSTING SCREW § position, retracts slide away
One complete CW rotation
increases cut by .050 inch
M on diameter, One complete
CCW rotation decreases cutl] tracer valve to seek template.
by .050 inch on diameter. . L

TRACE KNOB - In RETRACT

from the work piece and holds
slide in retracted position.
{n TRACE position, allows

Figure 3-12. Typical Installation and Function of Controls for Mark ‘0"’ and ““‘O-A"’ Series
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oIt s recommended that the operator cat [ S T T Y S U ST RN R SN 95

trial woris pheess before nodkiine Bl oot 0 e Cotppeenie v b ethe bbb ot cvaagt to gl low

work piece is o under or oversize, refer to pori- the trcer s tone mits extrom:e forward position,)
graphs 3-13 und 3-32
¢ Return the carriage to point B. Dial inthe de-

L. Select the appropriate feed rate and speed sired depth of cut using the Luthe cross feed adjust-

fur the part. (Sec paragraph 3-3] ) ment,

CAUTION: NEVER Icam on any portion of d. Frnergize the Lathe carviae feod and make the
the lathe tracer attachment during a cutting first cut. (For the first cut, the treer stylus will
operation. Leaning  on  the attachment or not be in contiet with the template.
bumping it Jduring operation will cause an
naceuraey inthe work picce. Be  CARE- ¢. At the end of the first cut, returnthe carriage
FUL not to let the hydraulic hoses interfere to sturting point B on the template. Dial in the lathe
with the operuation of the tracer valve or cross feed adjustment aguin for the desired depth
slide. Make sure the hydraulic hoses from of cut. Engage the lathe carriage feed and make
the hydraulic power unit are slack to pre- the second cut. When the stylus reaches point C on
vent creating a drag or bind on the tracer the templute, it will contact the template and trace
valve. over the lurgest diameter area,

3-22. CUTTING FROM BAR STOCK

f. At the end of the second cut, close the metering

3-23. When the work piece is to be cut from bar valve and return the carriage to starting point B on
stock, it is generally faster to make a series of the template. Dial in the lathe cross feed adjust-
rough cuts before making the finish cut. Figure ment again for the desired depth of cut. Open the
3-13 shows a typical example of cutting from bar metering valve and engage the lathe carriage feed.

stock. The cutting operations would be as follows:
g. Proceed in this munner until all rough cuts

a. Perform steps a through i, paragraph 3-21. have been completed.

b. Set the stylus at point A (fig. 3-13) near the h. Dial the tracer valve slide adjustment the de-
template. Set the cutting tool at point A on the bar sired amount for the finish cut and trace over the
stock. (At this point the tracer slide should be in entire contour of the part.

il
/// NOTE: After establishing finish dimensions for
/ the work piece. always dia! the tracer

valve cross feed adjusting screw CCW
enough to allow for the finish cut.

WORK PIECE

a— FINISH CUT |
: ~— 6TH CUT (Final Rough Cut

A £ t— STH cu’r( e Rough tu
V////I’!Zo’/'/:’.‘?/“' LA /_'4 <— 4TH CUT
,;WJ&"/ ,;'//}' ~— 3RD CUT
\ ,ﬂ'///,;y ///%/!7@%{» ~— 2ND CUT

..!-l..:..5”““.!",-“-, S o s = 5T CUT

o oo ot Ay

cutTING TooL”

EO

C“'\SWLUS

A353

Figure 3-13. Typical Example of Cutting From Bar Stock
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3-24. FACING OPERATION

3-25. GENERAL. To perform a standard facing
operation with the lathe tracer attachment, proceed

as follows:

a. Install the lathe tracer attachment as de-
scribed in Section II. Figure 3-14 shows a typical
installation for a facing operation using the facing
template rail supplied as optional equipment with
the Universal Template Rail Assembly.

b. Select wwc correct slide angle for the conng-
uration of the template (par. 3-16). Pay close atten-
tion to the required side clearance of the cutting
tool throughout the entire cutting range.

c. The Mark “O’ and ‘“‘O-A" template rail
assemblies may be installed to accomodate any re-
quired tracer slide angle. Figure 3-15 shows a
typical installation for a facing operation. In this
installation, note that the the template rail assem-

bly huas been installed buck of the lathe centerline
with the template rail facing into the lathe. For other
facing operations, the template rail assembly could
be installed forward of the lathe centerline with the
template rail facing into the lathe. The determining
factor is always the required tracer slide angle.

NOTE: For some facing operations, it may be
necessary to set the cutting tool atanangle to main-
tuin adequate side clearance for the cutting tool. In
extreme cases, itmaybe necessary to grind addition-
al side clearance on the cutting tool.

d. The Mark IIA, III, IV, V and VI Series may
be installed to accommodate any required tracer
slide angle. Figure 3-16 shows alternate methods
of installation for facing operations. Use of the
facing template rail whenever possible is the pre-
ferred method.

e. After installing the template rail assembly,
Jerform the facing operation as described in steps ¢
through 1, paragraph 3-21. In step j, make the “‘dry
run’’ using the lathe carriage cross feed.

[FACING TEMPLATE RAIL]

POSITION TRACER VALVE

SLIDE PARALLEL TO
AXIS OF LATHE

{TURNING TEMPLATE RAIL)

Figure 3-14. Typical Installation for a Facing Operation Using Facing Template
Rail Supplied as Optional Equipment with Universal Template Rail Assembly

3-12
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TEMPLATE RAIL ASSEMBLY IS
INSTALLED ON OPPOSITE SIDE

OF LATHE WITH TEMPLATE
WORK PIECE RAIL FACING INTO THE LATHE H

N\

TEMPLATE 2
T

"

’ STYLUS SET AT
SAME ANGLE AS
CUTTING TOOL
ALWAYS SET VALVE

ADJUSTING SLIDE
SQUARE WITH THE
AX1S OF THE LATHE

A354
Figure 3-15. Typical Installation of Mark ‘“O’” and ““O-A’’ Series for Facing Operation

T
WORK PIECE ‘ l

\ o y T T T T
FACING TEMPLATE

) &) RAIL

o5 SET STYLUS AT
' TEMPLATE SAME ANGLE AS

& : \ - CUTTING TOOL

S 0
- ©
I g
g SET THE VALVE SLIDE PARALLEL
g ) TO THE LATHE AXIS

TURNING TEMPLATE RAIL

E\_ssr THE VALVE SLIDE SQUARE

TO THE LATHE AXIS

A355

Figure 3-16. Alternate Methods of Installing Mark ilA, Ill, IV, V and VI Series for
Facing Operation
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3-26. FACING BOTH SIDES OF CENTER. Some
faucing operations require angles which oppose cach
other as shown in figure 3-17. These facing opera-
tions can he performed without changing the tracer
slide angle by designing the template to permit
cutting the first angles with the lathe spindle rotat-
ing clockwise and cutting the opposing angles with
the lathe spindle rotating counterclockwise. As shown
in figure 3-17, the template is designed to bring the
cutting tool outof the work piece when the first ungles
have becn cut. The template will then allow the tool
to cut along the extreme outer surface of the work
piece to the centerline. At this point, the spindle
direction is reversed and the template leads the
cutting tool back into the work piece for cutting the

opposing angle.

a. This technique may also be used to cut angles
on the inside diameter and the outside diameter
of a given work piece without the necessity of
changing the tracer slide angle. A typical example
is shown in figure 3-18.

b. In figure 3-18 note that the template is de-
signed to allow the stylus to trace just beyond the
centerline of the work piece. At this point, the tem-
1 1te has been angled out sharply to guide the
cuiting tool out of the work piece. The outside
diameter of the piece part is then cut by reversing
the direction of rotation of the lathe spindle.

TEMPLATE

WORK PIECE

LEAD OUT
ANGLE FOR
CLOCKWISE
cuT

"7 "clockwise "
ROTATION
S
/ 7

LEADIN
ANGLE FOR
COUNTER-
CLOCKWISE
cuT

COUNTERCLOCKWISE
ROTATION

CUTTING TOOL SHOWN
AT ITS VARIOUS CUTTING

POSITIONS _
A 356

Figure 3-17. Example of Facing Both Sides of
Center by Reversing Spindle Rotation

3-14

WORK PIECE

PATH OF CUTTING TOOL
THROUGH WORK PIECE

(Leads cutting tool sharply
out of work piece upon
completion of clockwise cut.)

Figure 3-18. Typical Work Piece and Facing
Template Used to Produce the Part

3-27. BORING OPERATION

3-28. To perform a boring operation, proceed as
described in paragraph 3-20 except as follows:

a. Whenever possible, position the tracer slide
so that when the slide is in its retract position with
the boring bar in place, the boring bar does not
retract into the work piece (see figure 3-19).

b. Upon completion of the first rough cut, with
the boring bar still inserted into the work piece,
CLOSE THE METERING VALVE before retracting
the lathe carriage to prevent any forward motion
of the tracer slide and boring bar. Be sure to position
the stylus in the lead in area of the template before
opening the metering valve. Open the metering valve
and make the final cut.

3-29. REVERSE SEEK TRACING

3-30. Reverse seck tracing is normally used in
areds where conventional turning or boring practices
cannot be used as shown in the typical example,
figure 3-20. To arrange the lathe tracer attachment
for reverse seek operation, o reversing valve is
installed on the cylinder as shown in figure 3-21.
The reversing valve reverses the flow of hydraulic

N
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oil through the evlinder lines and causes the tracer rutting o e ot strine the Lahie o work prece,
vilve and  stide to seek towards the operator,
co ltasimportant 1o note that in reverse seek

a. Set up and operation for reverse seek tracing operation pressure applied to the stylus moves the
is identical 1o that described for boring or turning. tracer slide in the opposite direction from conven-
tional tracing. Pulling the stvlus towards the operator
b. Extreme care should be taken when using to retract the tool and slide (as is often done in
reverse scek tracing  to pusition the trucer slide conventional tracing) will actually move the tool and
so that when the slide is retracted, the slide or tracer slide in the opposite direction.
WORK PIECE CUTTING TOOL
; 4 /x
Al N e T
707, % i BORING BAR
7 o s o 7, @@@@@
. N %
!
@®e e

T

Figure 3-19. Typical Set up for a Boring Operation

A357

WORK PIECE

MAXIMUM RETRACT POsITION I A SAMMAMINIINAINNINN
OF CUTTING TOOL RSN

TEMPLATE RAIL

CUTTING
TOOL

A? 1

<= DIRECTION OF TRACE

(See fig. 3-21

Ye] I
dang

Figure 3-20. Typical Set up for Reverse Seek Tracing
3-15
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Figure 3-21. Reverse Seeking Valve (Optional
Equipment) Installed on Tracer Cylinder

3-31. CONTROLLING TRACING FEED RATE

3-32. LATHE CARRIAGE FEED. Do not traverse
faster than the tracer-controlled stylus can follow
the template. The tracer feed rate can be regulated
as described in paragraph 3-34. Tracing atless than
maximum feed does not impair the accuracy of the
trace in any manner. When the maximum tracing
feed rate is exceeded, however, the work piece may
be over-cut or under-cut. If the excessive carriage
feed occurs when the tracer is climbing up a con-
tour (stylus moving out away from the template) the
tracer cannot climb as fast as the template contour
changes. This over-deflects the tracer spindle and
causes under-cutting of the work piece. It may also
break the stylus or damage the tracer valve. If the
excegsive carriage feed occurs when the tracer is
moving into a contour (moving into the template),
the tracer valve cannot maintain contact with the
template. This causes an oversize on the work
piece. Time the tracer feed on the lathe. NEVER
try to force the tracer to accommodate a more
rapid movement.

3-33. USING METERING VALVE. The metering
vialve is generally used to lock the cylinder and slide
in a fixed position for a short period of time.
Turning the valve towards its closed position will
cause the slide to seek the template slower. This
control is useful when making deep cuts since the
operator will want to feed into the work slowly and
bring the stylus out of the template rapidly.

3-16

a3, ADTUSTING TRACER VALVE. For most Lithe
tracer applications, the CIN'' feod rate gapproas-hing
the femplate)y should be approximately one half the
COUT™ feed rate (stylus moving away from the
template). Therefore, the tracer valves are set at
the factory at this feed rate ratio. For some appli-
cations, the factory set feed rutes may be too fust
or too slow for the machining operation to be per-
formed. To adjust the tracer valve for a faster or
slower feed rate proceed as follows:

a. Check that the hvdraulic power unit is opera-
ting at its proper output pressure. (Readjust if nec-
essary as described in Section IV))

b. Turn the metering valve on the cylinder to
its full open position. (For the Mark ‘O Series,
ignore this step.)

¢. Remove the dust boot from the nose of the
tracer valve (see figure 3-22.)

d. Loosen the setscrew (3) approximately two
full turns using a 3/32 Allen wrench. (Do not re-
move the setscrew.)

e. Rotate the nose adjusting screw (5) counter-
clockwise (looking at the nose end of the tracer
valve) to increase the feed rate in toward the tem-
plate. Turn the adjusting screw clockwise to decrease
the feed rate.

NOTE: This adjustment is very sensitive. As
little as 1/16 of a turn will greatly change the
feed rate.

f. After turning the nose adjusting screw, man-
ually deflect the tracer spindle (1) through its
maximum travel and hold it in this position until
the cylinder is fully extended to its limit of travel,

g. Using a stop watch, determine the number of
seconds required for the cylinder to reach its
opposite extreme of travel. Start timing from the
moment the tracer spindle is released. Continue
adjusting the trucer and timing the cyvlinder travel
until the desired feed rate has been obtained.
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he After dhe desared food rate has e ot s
tighten the set=crew () witha 5 40 Aoy w40 Do
Not  Tighten Excessively, Th e is 1 smull
nylon plug (4) between the tip of the setserew nd the
nose adjusting screw, This plug does the locking wrd
only requires a small amow Toressure to ceeuprely

lock the nose adjusting scorow,

i. Replace the dust hoot on the tracer v e,

. SPINDLE

. DUST BOOT

SETSCREW

NYLON PLUG

NOSE ADJUSTING SCREW

Tl W o e

A359

CAUTION: 1 NV e tors can et the por
formunce of the Lathe tracer atto hnent, 1f
the @ibs i the tracer valve or trocer slide
are too tight, the feed rate will be greatly
affected. If the hydraulic power unit is not
wdinsted for the proper pressure or if the
hvdraulic oil is too cold, the feed rate will
he «ffected, (loefer to Section IV,

3-35. STORING THE LATHE TRACER
ATTACHMENT

3-36. When not in use the tracer slide assembly
may be installed on top of the hydraulic power unit
as shown in figure 2-1. Two special brackets, screws
and washers are provided with the Mark 0’ and
“O-A"" Series for use in attaching the slide assem-
bly to the hydraulic power unit as shown in figure
3-23.

CAUTION: Be careful to cap all hydraulic
fittings when storing the lathe tracer attach-
ment. Keep the oil clean at all times.

e

'TRACER §

) C i
w \4TOP OF HYDRAULIC;
"POWER UNIT =

P N R N T B e L S e
“.;\7_..-. SR LT SRR TR AT e e T i

Figure 3-22. | ocation of Adjusting Screw
in Tracer Valve

393¢

Figure 3-23. Mark ‘““O-A’’ Series Tracer
Slide Assembly Installed on Hydraulic
Power Unit for Storage
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section!V

&

4-1. ROUTINE MANTENANCE

IMPORTANT: Foreign matter in hvdruulic
oil is one of the greatest contributors to trouble
in hydraulic systems. Impurities in the hydraulic
0il can cause excessive friction at various points
in the hydraulic system. It can also clog the
strainer in the hydraulic power unit and severely
reduce the amount of oil available to the pump.
This condition can cuuse, in addition to slow op-
eration of the tracer valve, a noisy pump, and in
time permanent damage to the pump. KEEP OIL
CLEAN AT ALL TIMES,

4-2. LUBRICATION, Lubricate the tracer slide
assembly after every 4 HOURS of operation using
4 grease gun. There is only one lubrication fitting,
This fitting is located on the side of the top slide.
(See figure 4-1.)

SLIDE LUBRICATION NOTICE

Use Vactra No. 2, Mobile Oil Co., for the
slide assembly. This lubricant hasbeen
found to effectively reduce friction in the
ways, and helps to attain a smooth, free-
tracing operation with a minimum of

power.
LUBE FITTING
{Lubrzate v2ry 4 hours
. of overationr)
SLIDE ASSY

R

Figure 4-1. Lubricating Slide Assembly
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4=3. CHANGING OIL IN HYDRA ULIC POWER UNIT.
Under most operating conditions, the oil need only
be changed once @ year. Under extreme operating
conditions (dirty shop conditions or high tempera-
ture operation), change the oil every six months.
Check the condition of the 0il as follows:

a. Take a sampling of oil from the drain plug
on the hydraulic reservoir. Use a glass test tube.

b. Compare the sampling of oil with a test tube
filled with new oil. Check for foreign matter and
color. Before re-filling the hydraulic reservoir,
clean the system as described in step ¢ below.

C. Make sure there is 15 gallons of hydraulic
oil in the reservoir. Add three pints of Mobisol A,
Mobil Oil Co., to the hydraulic oil. Operate the
hydraulic power unit through complete cycles for
24 hours. The unit may be used for regular opera-~
tion during the cleaning period. Do NOT leave the
solution in the unit longer than the specified 24
hour period. This solution will damage hoses, seals,
and piston cups if used longer than 24 hours. Do
not use the solution stronger than specified (this
is approximately 5% of volume of hydraulic oil).
Drain the hydraulic reservoir at the end of the
cleaning period. Remove the top assembly from
the power unit and clean the inside of the reservoir
thoroughly with solvent. Dry with compressed air.
Wash the strainer in solvent and dry with com-
pressed air,

4-4. BREATHER CAP. Clean the breather cap
element in solvent at least once every 6 months.

4-5. ROUTINE ADJUSTMENTS
4-6. HYDRAULIC POWER UNIT. To adjust the

hydraulic power unit, proceed as described in
figure 4-2,

4.1



I

S8HUT-OFF

PRESSURE
aavas §

PRESSURE
REGULATOR
VALVE

STEP Remove the plug from the
45° elbow on the manifold.
Install a 0 to 300 psi pressure gauge
in the elbow. As protection for the
gauge, it is recommended that a shut-
off valve be installed between the
manifold and the pressure gauge.

Leave the hydraulic hose

STEP assemblies connected to
the tracer valve or cap the ends of
the hoses. When the hose assemblies
are connected to the tracer valve, the
valve should be held at null (no pres-
sure on the spindle).

STEP Loosen the seal nut with a
wrench and turn the valve
adjusting screw until the pressure
gauge indicates the correct operating
pressure as specified in the chart be-
low. Turning the adjusting screw
clockwise increases the pressure;
counterclockwise decreases the pres-
sure. Hold the adjusting screw firmly
and tighten the seal nut. It is not
necessary to remove the pressure
gauge to operate the power unit.

Model Attachment

Mark "O"

Mark "O-A" Mark A

Mark 10

Mark IV Mark V Mark VI

Normal Operating 160 psi

Pressure

160 psi 160 psi

200 psi

200 psi 200 psi 200 psi

Figure 4-2. Procedure for Adjusting Output Pressure of Hydraulic Power Unit

47, GIB ADJUSTMENTS.  Refer

thronch 5-7 and adjust the gibs as follows:

to figures 5-1 c.

Tighten the rear gib screw until a bind occurs;
then back off slightly.

d. Check that the gibs are snug but not binding.

4. Loosen the front and rear gib screws slightly.

b. Tighten the front gib screw until a bind occurs;

then back off slightly.

4.2

CAUTION: If the gibs in the slide assembly are

too loose or too tight, accuracy of the machined

part will be affected.
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Table 4 1. Trouble-shooting Chart {Sheet | of 3)

[ Trouble

Probable Cause

Remedy

Chaater dhvdranli
pulsation) or rough
finish on work picec
(Be sure to use good

cutting practice.)

huproper ob adjustent

(oo tight or too loose)

Vdjust gibis o= desoribed i paragranh 4-7.

Loose linkage between tracer
and catting tool . Cutting tool
holier loose. T-holts on

cross stide loose

Check linkage at cach point betweon tracer vilve
ad cntting tool, Tighten all loose bolts and nuts,
Check for weur and other factors that could con-
tribute 1o lost motion. FLININATE ALL LOST
MOTION between tracer valve and cutting tool,

Hydraulic pressure too high

Readjust hydraulic power unit if ne - ARy s

described in figure 4-2,

Inadequate lubrication and
maintenance

Refer to puragraph 4-2, Remember the slide
assembly MUST be lubricated after every
4 hours of operation,

Air in hydraulic system

Bleed the hydraulic system of all trapped air
as described in paragraph 2-34 d. Make sure
there is sufficient oil in the system.

Loose stylus in spindle of
tracer valve

Be sure the stem of the tracing stylus is seated
firmly and tight inside the tracer valve spindle,
Make sure the setscrews are tight.

Tracing too slowly

Tracer out of adjustment

Readjust the tracer valve as described in para-
graph 3-31.

Hydraulic power unit not
adjusted properly

Readjust the hydraulic power unit as described
in figure 4-2, Check for dirty strainer in hydrau-
lic power unit,

Alr in hydraulic system

Bleed the hydraulic system of all trapped air
4s described in paragraph 2-34 d. Make sure
there is sufficient oil in the system.

Foreign matter in hydraulic
system

Clean the system as described in paragraph 4-3.
KEEP OIL CLEAN AT ALL TIMES.

Pump in hydraulic power
unit defective

Check the pump for evidence of binding, wear,
or dirt clogging.

Hydraulic oil too cold

Oil temperature should be between 90° and 120° ¥
for optimum operation. Allow the hydraulic power
unit to operate for approximately one hour prior
to performing tracing operations.

Inadequate lubrication and
maintenance

Refer to paragraph 4-2. Remember the slide
assembly MUST be lubricated after every
4 hours of operation.,

Improper hyvdraulic oil

Use Mobil Velocite s (Mobil Oil Co.y hydraulic
oil in the hydraulic power unit,

Gibs too tight

Adjust gibs as desceribed in paragraph 1-7,

F3939
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Table 4-1. Trouble- shooting Chart (Sheet 2 of 3)

Trouble

Probable Cause

Remedy

Variation between
template and
machined part

Imoroper radius of stylus

Refer to parugraph 3-4.

Lathe carriage speed too st

Refer to paragraph 3-32,

Loose tinkige between tracer

and cutting tool

Refer to “*loose linkage” on puge 4-3.

Template not held securely

on template rail

Tighten the templute clamps securely.

Improper gib adjustment

Refer to paragraph 4-7,

Inaccuracies in machine
tool

Check the machine tool carefully. Precision
duplicating can only be iccomplished if your
machine tool is accurate.

Excessive leakage
of tracer valve or
cylinder

Loose hose connections

Tighten all hose connections. Tighten all
pipe plugs and fittings.

Defective seal

Refer co the exploded views in Section V and
replace any defective seals.

Tracer valve fails
to trace

Clogged hydraulic line

Check that hydraulic oil is flowing through
the system. Clean the system if necessary as
described in paragraph 4-3c.

Pressure and exhaust lines
reversed

Make sure the hose assemblies between the
tracer valve and hydraulic power unit are
properly connected. Reversing the pressure
and exhaust lines may cause hydraulic bind in
the system.

Improper gib adjustment

Refer to paragraph 4-7.

Contaminated hydraulic oil

Filter or replace the hydraulic oil. Refer to
paragraph 4-3c.

Air in hydraulic circuit

Tighten all fittings and hose connectipns. Bleed
the system using the two bleeders on the top
of the cylinder.

Metering valve in full closed

position

Open the metering valve to its normal operating
position.

Sluggish operation of
tracer valve

Improper hvdraulic oil

Use Mobil Velocite ‘S’ (Mobile Oil Co.)
oil in the hydraulic power unit, :

Hydraulic oil too cold

0i! temperature should be between 90° and 120°F
for optimum operation. Allow the hydraulic power
unit to operate for approximately one hour prior
to performing tracing operations.

Contaminated hyvdraulic oil

Refer to paragraph 4-3c.

4.4
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Table 4.1, Trouble shooting Chart (Sheet 3 of 3)

Trouble

Probable Cause

Remedy

Excessive noise in
hyvdraulic power unit

Foreign mutter or impurities

in hvdraulic il

Refer to paragraph 4-3,

Cavitation - inadequate supply

of oil in pump

Be sure there is the correct amount of hvdraulic

oil in reservoir. Be sure the strainer is clean.,

Worn, fuulty or dirty relief

vilve

Be sure that the pressure relief valve is clean

and functioning properly.

Defective pump

Check the operation of the pump. Replace if
defective.

Loose pipe on intake side
of pump

Tighten pipes on intake side of pump.

Electric pump motor
stalls

Defective motor

Replace motor if defective,

Hydraulic pressure settings
too high

Refer to figure 4-2.

Hydraulic pump frozen

Replace pump if necessary.

No 0il pressure out
of hydraulic power
unit

Pressure hose assembly
pinched or collapsed

Check the pressure hose assembly and repair
if necessary.

Worn, faulty or dirty relief
valve

Be sure the pressure relief valve is clean and
functioning properly.

Defective pump

Check the pump and replace if necessary.
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section V

5-1. INTRODUCTION

5-2. This section contains exploded view illustra-
tions and repair parts lists for the Series Mark
Lathe Tracer Attachment. Items listed as “*Com’1l’*
in the Part Number columns muy be procured from
standard commercial sources or directly from
True-Trace. For items not manufactured by True-
Trace, the manufacturer’s part number has been
included and the code letters for the manufacturer’s
are listed in the Mfr column. Code letters assigned
to manufacturers are as follows:

AL Alemite Co.

BOST Boston Gear Works

CL Carr Lane Mfg. Co.

COL  Manitrol, Div. of Perry-Fay Co.
COM  Commercial Items

ES Elastic Stop Nut Corp of America
FR Flick-Reedy Corp.

GITS  Gits Bros. Mfg. Co.

Lz Lenz Mfg. Co.

MIN  Minnesota Rubber Co..

PK Parker Seal Comp,
Div. of Parker Hannifin Corp.

PMH  Paul-Munroe Hydraulics, Inc.
PUR Purolator Products, Inc.

RUB  Rubbercraft Corp. of Calif.
SHK  Shakeproof Lockwasher Co.
SRT L. S. Starrett Co.

TB Thomas & Betts

TIN Tinnerman Products Corp.
TRU  True-Trace Corp.

TUT  Tuthill Pump Co.

WH The Weatherhead Co.

5-3. ORDERING PARTS

5-4. Read these instructions before ordering parts,
Fill in the following information on the photograph

F3942

repair parts list

of the nameplate so that it will be available to vou

when ordering parts:

Model No. l.ot No...

Serial No.. ... (Stamped on Slide Assy

TO INSURE PROMPT AND ACCURATE SERVICE,
THE FOLLOWING INFORMATION MUST ALSO BE
GIVEN:
(1) State exactly, quantity of each part and
part number,

(2) State definitely whether the parts are to
be shipped EXPRESS, FREIGHT, or
PARCEL POST.

Mark T Series
Lathe Tracer Attachment

Mode:!t Neo
Lot No

HUE'HACE [ (,:m»;foRA Yoy

[N IR

NOTE: All new and repaired parts are shipped
F.O0.B. El Monte, California.

5-5. PARTS RETURNED FOR CREDIT

5-6. Before returning any parts, write a letter to
the company giving an exact list and description
of the materials, why you wish to return them,
whether for repair, credit, or replacement, and
also the Model No. and Lot No.. of the equipment
from which the parts were taken. If authority is
granted for their return, transportation charges
must be prepaid and the Sender’s name marked on
the outside of the box or package.

5-7. PARTS RETURNED FOR REPAIR

H-%. When parts are returned to the company for
repair, triansportation charges must be prepaid and
the Sender’s name marked on the outside of the box
or package.
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Exploded View of Mark "“O-A"" Series Lathe Tracer Attachment and

Figure 5-1.

5-2
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RNt Frovs -0 Ao J (et € m {1 O Ixhﬂl_ﬂ
4o Joa Bearing, Thra-t (- bovsrdx] 1) Baost| 2
4 Vs oL )2 Woasher, Teo siot (L 2adx i) 1s) Com) 2
G {leeeod NGt Seal (1os NivT) Fro |4
EE RTINS Wois e, Seal (Stat-Q-Seal wnuii-00] -x) Pk 2
44 -2 Screw, Nevr, bl Hd (21042 NEx /%) Coml o
424 Set Sores, HessSoc-Nylor (#8- 52 NCx ./ Cong| 1
4.0 1= Sorew, Snoulae s (12 -1na )y Coad 2
il [ Nat., Hex {(rmabe N0 Comf 2
1L RIS Sorew, CoageHles Son o Les e N o 5y Comy |l
AR B IRV Screw, Cap-Hes Soc (L4200 NGO s 574 (ot
55 115020 Screw, Cap- Hex Soc (57 16-1s N x 1) Com| |l
3T | tuTa24 Nut, Hex-Jan (3/5-16 NC) Corg 2
S| 527Y s Set Serew, Oval Point (Nylok) Iru{n
35 [19s5-11 Screw, Truss Hd (#5-32 NC x 1/4) Com{ 7
i1 [150-006 Screw, Cap-Hex Soc (1/74-20 NC x 1) Comi 2
33 [150-21 Screw, Cap-Hex Soc (5/16-18 NC x 1-1/4) Com| 2
32 (40624 Screw, Valve Adjusting Tru | I
31 (40012 Plate, Mounting Tru |1
30 140625 Kunob, Micro-Adjusting Tru |1
249 (40609 Slide, Adjusting Tru |1
28 31221 Label, Model No. Tru |1
27 1169-02 Plug, Pipe - Hex Soc {1/8 NPT) Comj 2
26 1230-04 Connector, Pipe (1/4 Tube Flareless to
1/8 NPT) WH |1
25 155454 Valve, Metering (Colorflow 1/8F-200-B) Col |1
24 1125-01 Nipple, Close-Brass (1/8 NPT) WH |1
23 11258-01 Elbow, 90°, Street-Brass (1/8 to 1/8 NPT) |WH |1
22 [231-04 Elbow, 90° (1/4 Tube Flareless to 1/8 NPT)|WH |1
21 |197-02 Nut, Hex (5/16-18 NC) Com| 1
20 (40606 Head, Cylinder Tru |1
19 140604 Housing, Cylinder Tru il
18 15225 Piston Tru |1
17 f246-27 Quadring, Rubber (1/8 x 1-1/2 x 1-3/4) Min | 1
16 ]40607 Rod, Piston Tru |1
15 [175-17 O-Ring, Buna-N-Rubber (Parker #2-226) Pk 2
14 155206 Bearing, Brass, Oil Retaining Tru | 1
13 [246-10 Quadring, Rubber (3/32x1/2x11/16) Min | 1
12 40605 Head, Rod End Tru {1l
11 (40623 Bracket, Rod Pick-up Tru |l
10 {40634 Spud, Compound Tru il
9 140601 Slide, Bottom Trull
8 [1743-00 O-Ring, Buna-N-Rubber (Parker #2-6) Pk I
T 140003 Gib, Top Slide Tru |1
t il1702 Plate, Pointer I'ru 3
5 1407.07 Washer, Thrust (5/16x5/8x1/10) Bost| 1
4 2203 Fitting, Lub (1/74-28 NPT) Al !
5 tue e s Cover, Wiper, Dovetail I're 1
2 [0 3T Wiper, Dovetail Way I'r i
o [Honue Slide, Top Lra |l
boeae Cylinder and Shide Assemnbly 11
Indexjb . ; No i Description - At L)Y\ﬁ

F39.44

- e+ e e et v ....Replaceable Parts List
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5.4

Figure 5-2. Exploded View of Mark IIA Series Lathe Tracer Attachment and \—
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514150 07 Sorew, Cap-Hex soc (1:4-20 NC x 1-1/74) Com| 4
50 | 199-02 Nut - Seal (1/4 - 1§ NPT} Fr | 2
49 § 20465 Sprinyg Tru 1
4o { 212-04 Ball -Chrom« 15/1¢ 1ha. ) Comt i
4715702 St Serew, Hexo 30¢. (98-32 NC oz 1/4) Com| 2
40 | 40702 Knob I'n 1
45 | 30030 Enblen, Dircdtional Tru ]
44 | 40703 Collar Iru 1
13 156293-04 Washer, Spring (5716 x 15: 16 x 1%} Shk i
42 1 30040 Gage. Retainer I'r 1
41 ] 15028 Screw, Cap. Hexosoc, (5/16-13NC x 1-3,4)] Con.| 2
40 { 150-09 Serew, Cap, Hex,Soc, (174-20NC x 1-3/4) | Com] 2
39 1 140-14 Nut, Lock - Hex, {({/2-20NF-3) Es 1
381 1t6-08 Washer, Seal (Stat-o-Seal 2L00-001-3/8) Tk 2
37 | 168-40 Screw, Cap, -Hex.Soc, (3/6-16NC x 1/2) Com| 2
36 1 150-05 Screw, Cap, -Hex.50¢, (1/4-20NC x 7/8) Comi| 4
35 | 40787 Pin, Taper-Rod Mount Tru i
34 | 148-53 Screw, Cap, Hex.Soc, (3/8-24NF x 1-1/4) | Com| 1
33 1 172-71 Nut, Hex. Jam (1/4 - 28NF) Com| 2
32 130112 Valve, Stem & Poppet Assy,
(Includes Item 23) Tru 1
31 140726 Housing., Cylinder Tru 1
30 | 40724 Head,Cylinder Tru 1
80 | 1066-05 Valve, Tracer (Ref. Only - See fig 5-7) Tru |1 29 140725 Piston Tru [ 1
79 | 255-37 Set Screw, Nylok (1/4-20 NC x 5,8) Com| 8 28 [ 25728 Bearing Tra 1
78 | 241-29 Set Screw, Nylok (#8-32 NC x 3/8) Com]| 2 27| 120-03 Elbow, 90° (1/4 SAE. Flare to 1/4 pipe) Wh 2
77 | 148-18 Screw, Cap-Hex Soc (#10-32 NF x 1/2) Com| 6 26 | 40707 Head, Rod End Tru
76 | 172-72 Nut, Hex-Jam (5/16-24 NF) Com| 4 25 1 365-3% Packing, U-Cups, Buna-N-Rubber
75 | 172-57 Nut, Hex (Same as Item 58) Com| 1 (5716 x 2-3/8 x 3) Com| 2
4 [307-32 Washer, Thrust (Same as [tem 59) Bost| 1 24 | 246-15 Quadring, Rubber (1/8x 3/4 x 1) Min !
’, 73 | 185-70 Pin, Roll (Same as Itern 70) Coml 1 23 1 173-51 O-Ring, Buna-N-Rubber (Parker #2-110) Pk 1
22 | 40712 4 Bolt, Swivel Arm Trall 22 | 175-01 O-Ring, Buna-N-Rubber {Parker #2-210) Pk 1
71| 307-07 Washer, Thrust (5/16 x 5/8 x 1/16) Bost| 2 ol O-Ring, Buna-N-Rubber (Parker 42-232) [Pk |
20 | 15193 Screw, Long. Feed Trul1 20| 173-12 O-Ring, Buna-N-Rubber (Parker #2-12) Pk 1
69 | 15194 Screw, Cross Feed Tru|! 19 | 40727 Rod, Piston Tra 1
68 | 15215 Plate, Mounting Trul2 40729 Cylinder & SVA Valve (Items 19 thru 51) Tru
67 [ 303-02 Bearing, Thrust (3/16 x 3/4 x 1/16) Bost| 4 18 | 40015 Pin, Dowel - Expanding Tru g2
66 | 15192 Knob Tre |2 17 [ 150-07 Screw, Cap, Hex.Soc, {1/4-20NC x 1-1/4) { Com| 1
65 | 15212 Gib Trul 1 16 | 150-06 Screw, Cap. Hex.Soc, {1/4-20NC x 1) Com] 1
64 | 15209 Slide, Long. Feed Trull 15 | 148-50 Screw, Cap. Hex.Soc. (3/8-24NF x 3/4) Com{ 3
631 15210 Gib Trul 1 14 | lod-0b Screw, Self-Tapping (#4-40 x 1/4) Com | 4
621 15211 Slide, Cross Feed Trull 13 1198-11 Screw, Mach., Truss HD, (#8-32NC x 1/4) {Com 5
40761 Valve Slide Assy, Model 4049-02 Lot 2 12 {40737 Gib Tru 1
(Items 62 thru 79) Tru 11 40002 Bushing Tru 2
61 201-35 Screw, Mach, (#6-32 NG x 1/4) Com| 2 10 | 31702 Plate, Pointer Tru 3
60 | 150-03 Screw, Cap-Hex Soc (1/4-20 NC x 5/8) Com| 2 9 558649 Plug, Welch (1/2 Dia. Hole) Com 1
591 307-32 Washer, Thrust (3/4 x 1-5/8 x 3/16) Bost] 1 3 323-03 Fiatting., Lube (1/4-2R8 Taper Thread) Al 1
581 172-57 Nut, Hex {3/4 - 16 NF) Com| 1 7 55343 Grommet - Rubber (Rubbercraft »4,7) Rub 1
571 185-70 Pin, Roll (3/16 Dia x 1/2) Com| 1 6 40748 Name Plate Tru 1
56| 40712-0 Bolt, Swivel Arm Truf ! 5 40771 Cover, Wiper Dovetail I'ru 1
551 41242 Name Plate Trul l 4 40770 Wiper, Dovetail Way I'ru 1
54| 40710 Arm, Swivel Truj |l 3 40723 Adapter, Compound Tru 1
53140713 Gib Trul| | 2 40730 Shde. Bottom Tru i
521 40709 Slide, Swivel Trul I 1 40755 slhide, Top Tru i
40731 Swivel Arm Assy {ltems 52 thru ol) T'ra 40754 Shde Assy {ltens | thro 18 It
prodex Fart No Desuription Nizx'.luty Index | bart NU'«» T Descr 17?(Tv_nri ) ] Nir Qty

© i e e i e e e .... Replaceable Parts List
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Figure 5-3. Exploded View of Mark Ill Series Lathe Tracer Attachment and

’ N—
F3947



' B e ,‘: { : - ‘ ’ . I
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I Vo Toa ' ) P s e R : . T G le e e Coin o .
NI BERS Slon, o b | R O - Kb (bareer e 1oy L \
- U KEERTE .S SIS S S S RS RERNETI SN S B H P T Sorew Coapbes sod G e s den 1) ol 4
o Monnting Piase Prad 35 |17 eual O-Rine, Buna-%-Rabber (Parker #2-110) | P |
ne Nt Hex (341024 W Fon ‘ s4 [ 13702 | Set screw, Hex Soo (#5242 NC s 1 Cor| 2
S IS B I Nt v (= e e reee A \ s N 20405 Sprin o |
RN R Kb e woleriaoe | Ball Chorone (3700 Dig Con| i
sprete Serem Lo B : : 0T Ko Tra
R I N B 0 | aonsn Frrblon, Dire tionad re
T8 Wos Boregst o IR i Poot 4L B FYIET Co . | i
pe i S B : il e ] W et er, 8 I P SR
SN A B Py N S Casr. Retair o it 1
P neds Lot bre 2o faalnz Valve Stom e Poppet Assy (L §ades e 19)
on | 148-18 Screw, Cap dbies soc (#1022 NE 8172 o U Tru [ 1
6 24129 Set Serew, Nylok (#5-30 NG 8 /%) Cona [ 2 25 [ 40803 Housing, Cyhinder I'ru g1
64 [ 255- 37 Set Screw, Nvilok (1/1-20 NC x 5/8) Coni| s 24 140724 Head, Cyhinder Tru ||
63 15209 Slide, Lonyg., Feed Tru |1 23140725 Piston Tru |1l
62 | 185-70 Pin, Roll (Same as iten; o) Cornl 22 | 25728 Bearing Tru |1}
ol | 15210 Gib Tru {1 21 1120-04 Elbow, 90° (1/4 Sae, Flare to 1/8 Pipe WH 2
40761 Valve Shide Assy, Model 4049-02, Lot 2 20 140707 Head, Rod End Tru |1
titems 61 thru 78) Fru 19 ] 3565-34 Packing, U-Cup Buna-N-Rubber
60 | 185-70 Pin, Roll {3/16 Dia x 1/2) Com |} (5/16 x 2-3/8 x 3) Coml| 2
59 | 40710 Arm, Swivel Iru il 18 | 240-15 Quadring, Rubber (1/8 x 3/4 x 1) Min | |
58 | 41242 Nameplate Tru |1 40520 Cylinder & SVA Valve (Items 18 thru 49) Tru
571 201-35 Screw, Mach., (#6-32 NC x }/4) Comi i 17 140015 Pin, Dowel, Expanding Tru |2
56 [ 172-57 Nut, Hex (3/4 - 16 NF) Comi{ 1 16 [150-07 Screw, Cap-Hex Soc (1/4-20 NC x 1-1/4) |Com| 2
55[307-32 | Washer, Thrust (3/4 x 1-5/8 x 3/1¢) Bost}2 15 1148-49 [ Screw, Cap-Hex SOc(a/a-é4 NF x 5/8) Com]| 3
54| 150-03 Screw, Cap-Hex Soc {1/4-20 NC x 5/8) Com| 2 14 | 164-06 Screw, Cap-Hex Soc (#4-40 x 1/4) Com [4
53140709 Slide, Swivel Tru |l 13 [198-11 Screw, Mach - Truss Hd (#8-32 NC x 1/4) [Com |5
2140713 Gib Tru |1 12 {40804 Gib Tru |1l
511 40712-0 Bolt,_Swivel Arm Tru {1 11 140002 Bushing Tru |2
40731 Swivél Arm Assy (Items 51 thru 60) Tru 10 | 31702 Plate, Pointer Tru {3
501 199-02 Nut, Seal (1/4-18 NPT) Fr |2 9 | 55869 Plug, Welch (1/2 Dia Hole) Com |1
49 | 40787 Pin, Taper - Rod Mount Tru |1 8 [323-03 Fitting, Lube (1/4-28 Taper Thrd) Al 1
48| 148-53 Screw, Cap-Hex Soc (3/8-24 NF x L-1/4 Coml| 1 7 155343 Grommet - Rubber (Rubbercraft #67) Rub (1
47 | 172-71 Nut, Hex-Jam (1/4-28 NF) Com |2 6 140748 Name Plate Tru |1
46 | 40806 Rod, Piston Tru |1 5 140808 Cover, Wiper Dovetail Tru |1
45| 173-12 O-Ring, Buna-N-Rubber {Parker #2-12) Pk 1 4 | 40809 Wiper, Dovetail Way Tru |1
44 [ 150-05 Screw, Cap-Hex Soc (1/4-20 NC x 7/8) Com 4 3 140807 Adapter, Compound Tru |1
431 140-14 Nut, Lock-Hex (1/2-20 NF - 3) Es 1 2 140802 Slide, Bottom Tru |1
42 1175-23 O-Ring, Buna-N-Rubber (Parker # 2.232) Pk 2 1 [40801 Slide, Top Tra |1
41 ) le8-34 Screw, Cap-Hex Soc (3/5-16 NC x 3/8) Com |2 40800 Slide Assy (Items | thru 17) Tru
tndext FPart No Description Mir, JQty Indmj Part No. Description NMfr thy

~.

c e e e e e e e e e e e .. Replaceable Parts List
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Figure 5-4, Exploded View of Mark |V Series Lathe Tracer Attachment and. . .
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(», Iiten (‘I,Hl] . Tre R - T}; Iﬂ 4~ !H" j‘ T O R O O [N SRR S ’—-I—',—m:. 1
, AR SR b S i RO I RVIRN P Fape v I'ra| i
TS 1821 Slide, Cross Foed it | An | 1u7 a2 Nut, Hex (¢/5-24 NF) Comf 2
T 172-72 Nut, Hes-Juan: (3710229 NF) Com |4 45 | 199-02 Nut, Seal (174-15 NpT) Fr 2
oo 1241-29 Set Screw, Nviok (68-32 NG x Sray Cop |2 44 | lng-44 Screw, Cap-Hex Soc (3/8-1h NC x §/ Ry Com| 2
75 |307-07 SWasher, Thrust (3/1n x 5/8 x I Bo<t] 2 43 [ 11e-08 Washer, Seal {Stat-0-Seal #000-001- 2, %) Pk 2
74 PAR. 37 H-00 NG ox Doy Con: | = 12 J20171 Spring Tru| |
S ]148-14 (=lt-s2 NF x 172y Carndn 4122 04 Ball, Chrome (3716 Dia) Coemnf ol
T2 fEss-To T8 t 40 [ 1a7-02 Set Scerew, Hex Soc (#8-32 NC x L/4 Congg 2
T1OS0TIC - [Bolt, Saived v Tra il Srol40Te2 Knob Troajfd
0 2007232 Woasbher, [hra-t (504 4§ 78 o T Com | i i sN08Y Emblen.,, Dire tional Tr. !
AR N A Nut, Hex (374 I O [ i AT 140768 Collar Tratp !t
ey 15193 Scerew, Loty beod Ira | 3o | 5629304 Washer, Spring (5/16x157 lox1/8) Shik {1
(2 15194 Screw, Cross Fees I'ru |1 55 | 30040 Capge Retdiner Trufl
ub 15215 Plate, Mountinyg Tra |2 34 30112 Valve Stem & Pouppet (Includes item 22) Trujl
65 1303-02 Bearing, Thrast (5/16 x 3/4 x 1/1e) Bost! 4 33 140905 Housing, Cylinder Trul |l
64 15192 Kunob Truf2 32 140908 Head, Cylinder Tru| l
63 115212 Gib Tru |1 31 160598 Retainer, Packing Trul 2
62 115209 Slide, Long. Feed Tru|l 30 {40909 Piston Trul |
92112 Valve Slide Assy. Model 4049-03, Lot 2 29 140912 Bearing Tru |l
{tems 62 thru 79) Tru 28 [106-04 [Elbow, 90° (3/8 SAE to 1/4 NPT) WH | 2
61 |201-35 [Screw, Mach (#6-32 NC x 1/4) Com| 2 27 | 40913 Gland, Packing Trul 1
60 141242 Name Plate Tru |1 26 [223-07 Wiper, Buna - N Cormnl 1
59 [150-20 |[Screw, Cap-Hex Soc (5/16-18 NC x 1) Comi{ 4 25 | 40907 Head, Rod End Tru| 1
58 1307-45 !Washer, Thrust (1 x 2-1/2 x 1/4) Bost| ] 24 | 60592 Packing, Piston Trul 2
57 [172-59 [Nut, Hex (1 - 14 NF) Com| 1 23 1246-23  |Quadring, Rubber (1/8xl-1/4x1-1/2) Min | 1
56 142023 | Bolt Trugl 22 1173-51  {O-Ring, Buna-N-Rubber(Parker #2-110) |pk | i
55 140918 | Arm, Swivel Tru |l 21 {175-01 {O-Ring, Buna-N-Rubber{ Parker #2-210) |Pk | 1
54 142022 1 Gib Tru}l 20 (175-31  |O-Ring, Buna-N-Rubber (Parker #2-240) |pk | 2
53 J42021 | Slide, Swivel Trufl 19 |173-56  |O-Ring, Buna-N-Rubber (Parker #2-115) |Pk | I
40917 Swivel Arm Assy (ltems 53 thru 61) Tru 18 {40911 Rod, Piston Tral 1
2 |150-58 {Screw, Cap-Hex Soc (7/16-14 NC x 2-1/4) |Com]| 4 40910 Cylinder & SVA Valve (Items 18 thru 52) Tru
51 1200-10 |Screw, Mach.(#8-32 NC x 1/4) Com]| 8 17 |150-09 Screw, Cap-Hex Soc (1/2-13 NC x 1) Comj 3
50 |142-12 {Nut, Flexloc - Thin (3/4 - 16 NF) Com| 1 16 (150-07 |Screw, Cap-Hex Soc (1/4-20 NC x 1-1/4] |cCom| 1
49 |150-54 [Screw, Cap-Hex Soc (7/16 - 14 NC x 1-1/4)] Com| 8 15 [150-06 |Screw, Cap-Hex Soc (1/4-20 NC x 1) Com| 1
E&(Part No Description Mfr. Dty, 14 [40015 Pin, Dowel-Expanding Tru |2
13 |164-06 Screw, Self Tapping (#4-40 x 1/4) Com| 4
12 |198-11 Screw, Mach. (#8-32 NC x 1/4) Com| 5
11 140904 Gib Tru |l
10 40002 Bushing Tru |2
% 131702 Plate, Pointer Tru |3
8 1323-15 Fitting, Lube (1/8 Pipe Thrd) Al 1
7 155343 Grommet, Rubber (Rubbercraft #6 7) Rub |1
6 140748 Name Plate Tru {1
5 140915 Cover, Wiper Dovetail Tru !l
4 [40916 Wiper, Dovetail Way Tru |}
3 (40903 Adapter, Compound Tru |l
2 (40902 Slide, Bottom Tru |1
1 140901 Slide, Top Tru {1l
40900 Slide Assembly {Items 1 thru 17) Tru

Index| Part No. Description Mfr [ty

it sttt e+ o ... ... .. Replaceable Parts List
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Figure 5-5. Exploded View of Mark V and VI Series Lathe Tracer Attachment
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R 1 Vol 1 ro{s - ' Iy i
- P2l Qe Coross B fr 1

- IV B 2 vt Hex s Jan, (5 e PINE) Catr |
AU s be P sorew, ConoHew So0 (a1 $ J AN Cors, fe
2w i1 Set a0 rew NLOR (B 92 Ny =) Cons o

AT T + oo NadoF (b2 RIS} o =
[T S ! Woisc [ S I ost e
Rt Vs 1 i Posd = i) Bost b
(RN v, Rea 4 1 ) 1
Sop bR P Koo g be by oy
4 [ 40T v Bol fra gl
15l ~ v b Poeed Lr 1
T2y Iald Screw, CGross Foero Ir 1
ThpIs2ta Prate, Moanting Tru 2
TO] 303-02 Boaring, Thrast (5706 x 574 x 1lu) Bost 14
[ I Kaob fruj?
v | 15212 Ciib Tra [
67 15204 Shide, Long, Tru |l
o6 | 15210 Gib Tru |l
G212 Valve Slide Assy, Model 4049-0s, Lot 2
(Iterms 66 thru 83) Tru
65 1201-35 [Screw, Mach, (#0-32 NG x 1/4) Com| 2
b4 [ 150-20 [Screw, Cap-Hex Soc (5/16-18 NC x 1) Com |4
63| 307-45 Washer, Thrust (1 x 2-1/2 x 1/4) Com| 1
21197-59 [Nut, Hex (I - 14 NF) Com| 1
61 142023 Bolt Tru (1
60 | 43518 Arm, Swivel Tru |1
59 | 42022 Gib Tru |1
58 143014 Slide, Swivel Tru |1
57 141242 Name Plate Tru {1
43013 Swivel Arm Assy (Items 57 thru 65) Tru
56 1 201-53 | Screw, Mach, (#8-32 NC x 3/5) Com! 8
55 { 150-70 |Screw, Cap (Same as item 153) Com{ 4
54 [ 172-73 }Nut, Hex-Jam (3/8 - 24 NF) Com| 2
535 1150-74 Screw, Cap-Hex Soc (1/2-15 NCx2-1/4) Com]| 4
52 1116-08 | Washer, Scal (Stat-0O-Scal §600-.001- 3/8) Pk 2
51 1 1o8-40 Screw, Cap-Hex Soc (3/8-1b NC x 1/72) Comi 2
50 1 150-70 |Screw, Cap-Hex Soc (Same as Jtom 15) Com| 4
9 [173-51 |O-Ring, Buna-N-Rubber (Parker =2-110) PPk 1
48 1 1348-60 [Screw, Cap-Hex Soc (1/2-20NF x 1-172) Com| 1
Index { Part No, Description Mfr, QtyJ

r —— s - S
j 47 1 i1 b 1 ir 1
’ 4 poe o N Clepabde oo [ - i) [ "
J R i 2 Set s [N Nl ooy 2
[ Vet Foobien, 0 b g Progp |
IS S I R Kuo Froaf |
J 42 paa . r Iy 1
J 41 i A\ « = [ Pl i [ SLE ]
[ TN Clor Kot |
! [ ot St . - {i R
RI B ¢ : 2 N i 2
1 i Trihg ! i
Yt Lot Ball, Chrome (4082 D) Corg i
9 11500 Body, Valve Prog |
LRI DU O-Ring, Buna-N Babber (Proricor w20 2004) Pk 1
FIR TN I B S ) Nut, Flex-Loo t35;4-1n NF) Couy |
52 i !t)ﬁ (<\\"I)) Housing, Cvlinder Ira]
sLof4ul2 Head, Head End Truj
50 Jeustd Retainer, Pavking Lraj 2
29 :;82i3 ;z,;) Piston Trul |
28 140912 Bearing ITrafl |
27 1 120-07 Elbow, 90° (/8 SAE to 1/4 NPT) WH 1
26 [ 43009 Head, Rod End Trul 1
25 [ 40913 Gland, Packing Tru| 1
24 1223-07 Wiper, Buna-N Corr]
2 60510 Packing, Piston Truf| 1
27 246-23 Quadring, Rubber (1-1/4 x 1-1/2 % 1/8) Min| 1
21 175-01 O-Ring, Buna-N-Rubber (Parker #2-210) Pk 1
20 [ 175-35 O-Ring, Buna-N-Rubber (Parker #2-244) Pk 2
19 [173-18 O-Ring, Buna-N-Rubber (Purker #2-13) Pk 1
18 (43011 Rod, Piston Trul 1
17 | 199-02 Nut, Seal {l1/4 - 18 NPT) Fr 2
jfg}g tz,}) Cylinder & SVA Valve (Items 17 thru 56) Tru
16 150-07 Screw, Cap-Hex Soc (1/4-20 NC x 1-1/4) Com| 2
15 [150-70 Screw, Cap-Hex Soc (1/2-1% NC x 1-1/4) Com| 3
14 |40015 Pin, Dowel - Expandinyg Truf 2
13 [lod-00 Screw, Self-Tapping (#4-40 x 1/4) Coni| 4
12 §198-11 Sorew, Mach,s (#5832 NC x 1/+4) comt o
o fo o
10 140002 Bushing Trall
931702 Plate, Pointer Iruf s
g 1323-1- Fitting, Lube (178 Pipe Thrd) Al 1
715534 Grommet, Rubber (Rubber roadt »e 1) Rub | |
o [H074x Name Plate Truf |
5 44005 Cover Pral |l
4 14000 Wiper, Dovetuad Way I'ru 1
AN EERITRS Adapter, Compound Trut |l
I L[St Boton: Pral
1 1o Slide, Top Ireaf i
poe Ul [ st assemnns Ques Loiea 1 Fes
i tox| Part N Deseripiion Nerjlu

¢+ s e 4 e et e ettt e....Replaceable Parts List
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shoforar s

T IR i
St 2udnk Aaliie ate Tra 1
39 [ 30uls Nty Faduig Tru i
34 1491-01 Flug, Prpe (Hile-2700TE) o 3
33 1 191-02 Plig, Pape (174 2iNPTF Con t
32 | 15207 Pin, Anti-Ratation Tr 1
S lid-do Selacres 1#1G5UNE x 3/K) o 1
30 f20uls Tlug, Lucking Iru i
29 | 2ed. iy Setsrew (80 32NF x 37 00) Co 2
Zn P28l Selt herew . Nylok ®IU 5INE x 3.n (SRS 3
27 | 152-33 Setmires (oo 3INE x 14} (SRR
du p231-04 Fitoow, o004 Tabe, Flareless to Male Fipen

Wh z
25 [ 110-03 Cornect s (-4 Tube Flare to Male | ipe) W M
24 | 120-03 Eloow, 309004 tabe, Flare to Male Pipet wh i
23 | 199-02 Nut, Seal (i/4-16NPT) Fr 5
22 jl148-17 Screw, CajrHex. Soc, (k10-32NF x 3/H4) Com 6
21 | 209-26 Pin, Groove (Type "B 3/32 x 3/8) Com | |
20 15132 Spring Iru | 1
19 |193-00 Fiz, Dowel (3/32 x 3/4) Com 1
18 (153-42 Set Screw - Hex, Soc. (#8 -32NC x i/4) Com 2
17 (15169 Knob Tru 1
16 |207-48 Pin, Groove- (Type D" 1/& x 3/8) Com i
15 20526 Spring Tru 1
14 J212-05 Ball, Chrome {, 1875 Dia.) Com 1
13 [173-06 O-Ring {Parker #2-6) Pk 1
12 [20016 Shaft, Retract Tru 1
11 1159-19 Screw, Cap - Hex. Soc., (#6-32 x 1/4) Com 2
10 {15168 Ring, Detent ‘ Tru 1
9 15154 Gib Tru 1
8 [15153 Cap Tru | t
7 15156 Boot, Dust Tru 1
6 15205 Screw - Adjusting Tru 1
: 15152 Nose Tru 1
4 15164 Gasket Tru 2
3 15203 Spindle Tru 1
2 212-15 Ball, Chrome 1,500 Dia.) Com i
i 33407 Body, Sleeve & Spool Assy (Matched Set) Tru 1

93406 Valve, Tracer (Model 1068-05 - Lot 6) Tru
Index | Part No. Description Mfr, | Qty.

Figure 5-6. Exploded View and Replaceable Parts List tor Model 1068-05 Tracer Valve.
(Used with Mark ""O-A"" Series)
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37 | 32830 Orifice, Bleed Tru

36 1 151e7 Decal Iru

35 131295 Label. Model Tru

34 1110-03 Connector (1:% Male Fipe to 1.4 Tube. Flare}Wh

33 1199-01 Nut, Seal {1/8-27 NPT) ’Fr

32 [ 110-04 Connector {1/4 Male Pipe to 1/4 Tube, Flare) Wh

31 199-02 Nut, Seal (1/4-18 NPT) ’Fr

30 [120-04 Elbow, 90° (174 Male Fipe to 1/4 Tube, Flare) Wh

29 [ 153-42 Set Screw (#8-32NC x 1/4) Com

2 115169 Knob Tru

27 1212-05 Ball, Chrome {. 1875 Dia.) Con:

6 {20526 Spring Tru

25 1207-48 Pin, Groove (Type "D 1/8 x 3/8) Com

24 1 173-0b Q-Ring (Parker #2-¢) Pk

23 20016 Shaft, Retract Tru

22 [ 159-09 Screw, Cap (#4-40NC x 1/4) Com

21 151638 Ring, Detent Tru

PAVEN NI R O Flag, Pipe (174-1% NP'TF) Com

19 [191-01 Plug, FPipe (1/1n- V1 Com

18 3313 Piug, Orifice {i/5-27NPTF) I'ru

17 | 15208 I'late, Mounting Tru

o [ 207-20 Fin, Groove (Iype D s > x 3'N) Con

1A 115131 Spring [ru

14 195 e Fan, Dowel (432 x 144 Con

13 150-0s Screw, Cap-Hex,Suv, 1174-20N0 « 514 o

12 152-35 Set Screw (#I0-32NF x $.8) e

1L anoes Plug. Locking Tra

10 | 15207 in. Anti-Rotation Tru

E Ial®n Boot, Dust ira

8 F2lios Sorews Adiastog Ir

EA ERET Nose i

& 224414 ¥ NEx fe) v

3 15204 fru i

4 [ B B !

L KT I - o . i .
! T e A N L .
1 i X el i :
| S L S i
/ t R !

——— S ——

Figure 5-7. Exploded View and Replaceable Parts List for Model 1066-05 Tracer Valve.
(Used with Mark IlA and il Series)
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[P RISV Plate, Muunting e Iyu i
2t oove iype Db sl e ‘ i
IR el Spring fru i
[ I I SR Far, Dowel 135032 % 574} [QEETEN |
iy | 1aG-us Serew, Cap-Hex.Soo, 1174-2000 x 3/8) Cor w
L2 152-00 Set svrew (#l0-32NE x 3¢8) C ot 1
b 20uls Tiue, Locking Tru 1
10 ) 13207 Fin, Acti-Rotation Iru i
[N Y Bout, Dust I'ro i
5 15205 Screw, Adjusting Tru 1
7 15238 Nose Tru 1
& 224-189 Set Screw  (910-42NF x 3/1¢) Com 2
5 [ 15205 Spindle Tru 1
4 15239 Irough, Oil Iru 1
3 212-15 Ball, Chrome (. 500 Dia.) Com i
2 15273 Gasket Tru 2
[ TR Body, Sleeve & 5pool Assy. {Matched Set) | Iru |
92317 Valve, Tracer {Model 1000-07 - Lot v) Tru i
Index firart No. Description Nir, Qty.
\
|
|
1
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i i
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Figure 5-8. Exploded View and Replaceable Parts List for Model 1066-07 Tracer Valve.
(Used with Mark 1V, V and VI Series)
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Optional Equipment
[Not supplied with
template rail assy)

40622 Body Tru 2
33 | 40039 Center, Spindle Tru 2
32 ] 148-20 Screw, Cap.Hex.Soc, (#10-32NF x 3/4) Com 4
31 {2li-07 Screw, Knurled (#10-32NF x 1/2) Com o
30 | 40644 Screw, Adjusting Tru 2
29 [ 40633 Clamp, Rear Tru 2
28 1 40605 Optional Round Template Holder
Model 3057-02 Lot 2 (Items 29 thru 34) Tru

) 2 56334 Bushing, Drill {5/16 x 1/2 x 3/8 Long) Com 1
26 [ 325-006 Insert. Thread (Heli-Coil #1185-4N x 1/4) {Com 1
25 1 150-22 Screw, Cap-Hex,Soc, (5/16-18NC x 1-1/2) {Com 2
24 | 55512 Head, Micrometer (Starret 4463P) Srt 1
23 1185-76 |®in, Roll (3/16 Dia. x 7/8) Com | 3
22 [ 329-02 Washer, Flat (11/32 x 3/4) Com 4
21 | 329-04 Washer, Flat (13/32 x 7/8) Com 1
20 | 197-03 Nut, Hex. {(3/8-16NC) Com 1
19 | 367-01 Bolt, Square (3/8-16NC x 4-1/2) Com i
@ 18 [ 150-21 Screw, Cap -Hex. Soc. {5/10-18NC x 1-1/4)Com 2
13- 17 [ 17512 [Screw. shoulder (5/1v x 1) Com | 1
1o | Jeu-04 Screw, Rnurled {1/4-20NC x 1/2) Cl 2
15 [ 211-un Screw, Knurled (s 10-32NF x 374) Com 3
T4 | 211-61 Screw, Knurled (#8-32 x 1/2) Com 1
13 1211-07 Serew, Knurled (#10-32 x 1/2) Com 3
12 Td48-20 Screw, Cap-Hex.Soc, (#10- Com 1
Ll 40030 Clamp, Template Rail Base ru [
1O [ 40p90 Bushing, Sine Bar Ira 3
Bl RIUTE R Clanp, Micrometer Body Tru t
b HUpRS Base, Template ¢ lan; Tru 3
7 400~ Clamp. Template I'ru 3
9 EIUN Body, Micrometer He ! T 1
5 1Y Buatton, Tavot I 1
4 4l Fensplaty Pr. i
C STV TE Buase I i
2 RERITER] Shde .l Transyerss i i

[ T SIhnic. Rl i

AT . Lot Roandl A t B v

k:. ex il t -\ L

Figure 5-9. Exploded View and Replaceable Parts List for =40685 Template Rail Assembly.
(Used with Mark "O-A" Series)

£3956

5-15



Optional
Equipment
{See Note)

Optiona! Equipment
{Not supplied with
template rail assy)

150-07 , Cap Hex.Soc. (1/4-20NC x 1-1/4) |Com 2

35 {2i1-67 Screw, Knurled {#10-32NF x 1/2) Com 8
34 40644 Screw, Adjusting Tru 2
33 48727 Clamp Tru 2
32 40639 Center Tru 2
31 (48726 Body Tru 2
30 148725 Optional Round Template Holder Model 3057~

03 - Lot 2 (ltems 31 thru 36) Tru
29 {211-68 Screw, Knurled (#10-32NF x 3/4) Com 2
28 140689 Clamp, Template Tru 2
27 40688 Base, Template Clamp Tru 2
26 |185-76 Pin, Roll (3/1b Dia. x 7/8) Com 2
25 33180 Bolt, Swivel Tru 1
24 (48855 Riser Tru 1
23 43504 Rail, Template Tru 1
22 |160-04 Screw, Cap (1/4-20NC x 371} Com 4
21 143563 Spud Assy. Tru 1
20 92529 Optional Facing Template Rail Model 3058-

0} - Lot 2 (ltems 21 thru 29) Tru
19 |157-35 Set Screw (1/2-13NC x 1) Com 2
18 211-68 Screw, Knurled (#10-312NF x 3/4) Com 4
17 J185-7¢ Pin, Roll (3/16 Dia. x 7/8) Corm 4
1o 140689 Clamp, Template Tru 4
15 }406388 Base, Template Clamp Tru 4
14 143577 Nut, Square - Template Rail Tru 4
13 [157-36 Set Screw (1/2-13NC x i-1/4) Com 4
12 j157-32 Set Screw  (1/2-13INC x 1/2) Com 2
I ]150-29 Screw, Cap-Hex.Soc., (5:/16-1aNC x 3-1/4)Com b
10 1150-06 Screw, Cap-Hex.Soc. {(1:4-20NC x 1) Com [
Q 150-22 Screw, Cap-Hex,Soc, (5/16-1aNC x 1-1/) jCom [ 4
8 i50-18 Screw, Cap-Hex.Soc, (570c¢- 18N x 374} Con 4
7 150-71 Screw, Cap-Hex,Soc, (17221300 x 1-172) Ca 4
t 33175 Rail, Tenplate (4 t0) Tr 1
s 48715 Clam; Teu | 2
4 43570 Mount, Pemiplate Rail Lru M
3 [anies Fxtension Assy,, levplate Kail fru | 2
2 43373 Clar; . Wedge, Oroadey I'r 2
1 P8 Rase Toe 2

43670 1 ate Hanl Assy, oW apr Do &5
[ Pthra 1) [
Cide<] Fart o Yesy ript Ny u:ﬂ

Figure 5-10. Exploded View and Replaceable Parts List for =43570 Universal Template Rail
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Assembly. (Used with Mark IIA and Il Series)
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Screw, Cap-Hex.50c. (1/4-20NC x 1-1/4) {Com 2
33 J211-67 Screw, Knurled (K10-32NF x }/2) Com 8
32 140644 Screw, Adjusting Tru 2
31 J 48727 Clamp Tru 2
30 140639 Center Tru 2
29 | 48726 Body Tru 2
28 | 48725 Optional Round Template Holder Model 3057-

03 - Lot 2 (Items 29 thru ) Tru
27 | 211-68 Screw, Knurled (#10-32NF x 3/4) Com 2
26 ]40689 Clamp, Template Tru 2
25 | 40688 Base, Template Clamp Tru 2
24 |185-76 Pin, Roll (3/16 Dia. x 7/8) Com 2
23 | 43564 Rail, Template Tru 1
Optional 22 | 160-04 Screw, Cap (1/4-20NC x 3/4) Com | 4
Equipment 21 143563 Spud Assy. Tru ]

{See Note) : 20 |92530 Optional Facing Template Rail Model 3058-

02 - Lot 2 (Items 21 thru 27} Tru
19 1157-35 Set Screw (1/2-13NC x 1) Com 2
18 J211-68 Screw, Knurled (#10-32NF x 31/4) Com 4
17 }185-76 Pin, Roll (3/le ha. x 7/8) Com 4
16 [ 400689 Clamp, Template Tru 4
15 140688 Base, Template Clamp Tru £}
14 43577 Nut, Square - T'emplate Rail Tra | 4
13 [157-36 SetScrew {[1/2-13NC x 1-1/4) Com E]
12 |157-32 Set Screw  {1/2-13NC x 1/2) Com 2
11 | 150-2¢9 Screw, Cap-Hex.Soc, (5/16-18NC x 3-1 4)Con: &
10 1150-006 Screw, Cap-Hex.Soc, {1/4-20NC x 1) Com t
9 {150-22 Screw. Cap-Hex,Soc, (5/10-18NC x 1-1/2) [Com | 4
8 150-18 Screw, Cap-Hex.Soc, (5/16- 1850 x 3. 4) Corn 4
7 150-71 Screw, Cap-Hex. Soc, {1/2-13NC x 1172y {Con. +
o I3t7o Rail, Template (o ft.) e 1
5 48715 Cianyg N
4 43376 Mount, Template Kail <
Optional Equipment [ ORI Extension Assy. . Temjlate Kail N

{Not supplied with N R nagn Woedae, Crowder
L template rail assy} [ ETET N
ERRE A Mare N & |
AR Denorition LSS RVIH

Figure 5-11. Exploded View and Replaceable Parts List tor #43585 Universal Template Rail

Assembly. (Used with Mark IV, V and VI Series)
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T T ) ]
5 S e CR f K . i
RIS D ] Copnes tor, boelier i} Y] Ly
51 ERN R St o, ke Ghors ' (SN
DN 55 ] Cord, Electrn ovWasuiV o fe e, 20 [
1 R0 Plane, b L Ir
45 dhuid Pave - Te-tiort ru
47 ! S0l MR
36 JREE T ( vt Vi i t ! i
15 rs-2e s Coa SOl -
EE R IR ET NN Sanbers ook,
AP ITH 0 D W asher s Pt i bo ol
42| 52570 Motar, Eleotrig [ AN |
41155008 | Cap, Filior, Brewther 11 MH @51 0n
WIS rews IBSTH
40 183-01 Scerew, Cap (1/4-20N0 x 172) Com
390 147-09 | Washer, Lock Spring (174 Dia i Com
384 469-06 | Flug. Fipe (3/4 F'ipe) Com
371 127-01 Elbuow, 45° Street t1/s NFT) Wh
36 104-09 | Connector (178 Male Fipe to 3/% Tube,
Flare-less) Wh
35 ] 104-08 | Connector (1/4 Male Fipe to 3/5 Tube,
Flare- less} Wh
34§ 213-80 | Nipple, Pipe (1/2 x 10 Long) Com
33131151 Tube, Vacuum - Drain Tru
321 31152 Tube, Exhaust Tru
\ 311 171-04 | Elbow, Reducer (3/4 x 1/2) Com
6 301 185-32 | Pin, Roll (3/32 Dia. x }/2 Long) Com
]' 29 [ 165-12 | Washer (#14) Com
Q 281 55187 Spring {OC 62 x 299) Tut
27| 365-03 | Packing, U-Cup {Buna-N-Rubber) Com
26 | 365-20 | Packing, U-Cup (Buna-N-Rubber) Com
- 25 | 55142 | Filter (Pur =p-92) Pur
24 | 50031 Piston Tru
23| 50030 Body Tru
22 150017 Nipple, Filter Tru
21 | 162-48 | Screw, Sheet Metal Com
201 55134 Nut, Speed (Tin #C844-14A-4) Tin
191 203-03 Nut, Hex (#8-32NC) Com
18 165-07 | Washer, Flat (#8 Large) Com
171 116-02 | Washer, Seal (Stat-O-Seal #600-001-38) Pk
16 | 149-29 | Screw, Cap (48-32NC x 5/H) Com
15 | 55062 Gauge, Sight Gits
14 | 50186-1{ Cover, Rescrvoir I'ru
13 150108 Reservoir Tru
121 192-07 [ Connector (1:2 Tube to 374-1e Str. Thrd, ) L7
IE | 199-55 | Nut. Tru-Seal (9/1¢-15) Fr
o0 |in3-ul 4](‘onupxtur, Wirc r#loils Wire) Com {71 10150198 | Screw. Adjusting Relied Valve Tru
A 31200 Labol, Model I'ru ‘ 1 9 55000 Spring. Relief Valve I'ru
5% 15005 !1u¢“¢. Rotatior Tru |1 B 50200 | Flunger Tru
57 Jlew-0% [ Screw, Drive o2 x 371¢) Com | g 7 110-04 1 Connector (/4 Male Fape to 1/4 Tabe, flard Wh
S0 (1302 [ Screw. Coun i 4-20NC x 500 Com | 3 v 30170 | Gasket, Mamiold Ir
55 5002 [ Gear I'ru 1 i 5 35004 Cap, Valve  oTar #3080 x 2070 [t
ey fart \“J [EF \MT,EQ[\ 4] 55005 fGasket, Valve Cap Lot v 0k cdxd o) A Tut
3 501 x4 Muanitold Iru
2 Tod-0s | Plup, bape 01 4 Nt ) Clon
l 127-02 Elobow . 49 Strect Loy NP Y WH
92dns ! e Browes Uit Nodded - -
thterss 1 othor o) [y
Lidex | Fart No Pescrig o, Pl

Replaceable Parts List
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Figure 5-13. Exploded View of Models 5013-19 and -22 Hydraulic Power Unit and
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1

FT W D r 2
I Y R Coonnector T1od Tune to 172 Mate e [ 4
FEO RO Svvew, Cap (80l tANG x 5,8 Corn 4
4 P47 Vot ! ! ~ = Couis 1
P Ut W Flat (il 82 D) [ 4
42 R Dot 1 1
41 Cap. Pl -0 4 PN A W

Sorews) 1
PO O [ Caroiide2 < ien 4

. ,[ RN Mo WE Ny ree 14 ) 4

R I R SR ‘:,‘L,\. Pape bied b ey 1
37 PeT-u Fioow, 457 Strect PN NI Wi i
3 ) 109 Convector (178 Male Fipe to 305 Tube

flar- less) Wh 1
35 1 1ud-0n Connector (1/4 Male Pipe to 3/8 Tube,

tlare Wh i
34 | 213580 Nipple, Pipe (172 x 10 Long) Com 1
33 3hist lube, Vacuum - Drain Tru 1
32 {31152 Tube, Exhaust Tru i
31 J171-04 Elbow, Reducing (3/4 x 1/2, Com 1
30 ] 185-32 Pin. Roll (3/32 Dia. x 1/2 Long) Com i
29 [1v5-12 Washer (514) Com 1
28 | 55187 Spring (OC 62 x 299) Tut 1
27 | 365-03 Packing, U-Cup (Buna-N-Rubber) Com 1
26 | 365-20 Packing, U-Cup (Buna-N-Rubber) Com | 2
25 | 55142 Filter {(Pur #P-92) Pur 1
24 | 50031 Fiston Tru 1
23 | 50030 Body Tru i
22 150017 Nipple, Filter Tru 1
2] | lo2-48 Screw, Sheet Metal Com b
20 | 55134 ‘I\‘ut, Speed (Tin #C844-14A-4) Tin [
19 1203-03 Nut, Hex (#8-32NC) Com 4
18 | 165-07 Washer, Flat (48 Large) Com 4
17 | 116-02 Washer, Seal (Stat-O-Seal $600-001-8) Pk 4
lo {149-29 Screw, Cap (#B-32NC x 5/8) Com 4
15 155002 Gauge, Sight Gits 1
1+ {50186-1 Cover, Reservoir Tru 1
13 [50106 Reservoir Tru 1
12 | 1v2-07 Connector, {1/2 Tube to 3/4-1o Str. Thrd. ] Lz 2
11 199-55 Nut, Tru-Seal (9/1¢6-18) Fr 1
10 1501ur Scerew, Adjusting Relief Valve Tru 1
Q 55000 Spring, Relief Valve Tru 1
] 0200 Flunper Tru 1

Connector, (1/4 rmale pape to flared tube)
7 110 (-19) 110-04 (Fipe to 174 Tube ) P, XL D, w

22y 110207 (Fije w0 375 Tube 1 X, ] o

Tiu-04 (i)
[ S0 Gasket., Manifold Iru i
5 ERIUE Cap. Valve (Tut =20k -0 x 200) Lut 1
4 SRIUR Crasket, Valve Cap, riat #30F 04 x 201A) Tut :
3 S04 =4 Namitold I'ru 1
2 Test- o i
! o7 Wi i
denr ot N et ‘ﬂ\t:’; wt

54 155005 Label, Direction of Rotation Tru ]
53 -0 Screw, Drive (#2 x 3/16) Com: 4
52 [1w3-02 Screw, Cap (1/4-20 NC x 5/8) Com 3
a1 {53255 Pumyp, Gear Tru Il
S0 131220 ILabel, Model Tru 1
44 /0013 Plate, Fluid Instruction T'ru 1
45 [R5004 Layg Iva"t Bort Tru i
ndex| Part No, Description Mir.| Qty.
L Jaa—

3962
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&

6-1. GENERAL.

6-2. When o Mark Series Lathe Tracer Attachment
is to be installed on a turret lathe, the attachment is
custom fitted for each specific lathe by modifving
existing attachment parts,

shows the measurements that
should be made on the lathe when ordering a Lathe
Tracer Attachment for a specific lathe, or when
converting a Lathe Tracer Attachment for turret
lathe applications,

a. Figure 6-1

b. Figure 6-2 shows a typical installation of a
Mark Series Lathe Tracer Attachment on a turret

section VI

— turret lathe application

Luthe. Note that when additional height is required,
aspecial riser is installed under the swivel arni.
attached to the
luthe cross slide by two or throeo special T-nuts.

The special swivel plate may be
The push-pull control on the remote retract shut-
off assembly is connected to the retract shaft on
the tracer valve so that the valve may be operated
from the front side of the lathe. The remote meter-
ing valve is connected in the (2 hydraulic line be-
tween the cylinder and the tracer valve and is used
in place of the metering valve on the attachment
cylinder. For this application, the metering valve

on the cylinder is turned to its full open position.

NOTES:
MACHINED AREA PREFERRED, SUCH AS EXISTING
BOL TING PATTERNS UTILIZED BY REMOVAL OF IN-
SPECTION PLATES, ETC. FLAT CAST AREA MAY
AL SO BE USED.
TOP MOUNTING

MOUNTING

SIDE
MOUNTING

TRACER
SLIDE ASSY

REAR OF CROSS SLIDE

1. MOUNTING PLATE AREA MUST BE 3’ X 12" MINIMUM. 2. STATE NUMBER OF T-SLOTS IN CROSS SLIDE AND

INDICATE MACHINE AREAS
WITH FULL DIMENSIONS
FOR INSTALLING MOUNT

COMPLETE DIMENSION DATA-
A - TOP OF CROSS SLIDE TO CENTERLINE
B - TOP OF TRACER SLIDE ASSY TO CENTERLINE
C - CENTERLINE TO BACK SURFACE OF HEAD STOCK
D, E - DISTANCE BETWEEN T-SLOTS
G, H,J, K - T-SLOT DIMENSIONS
L - WIDTH OF CROSS SLIDE
M . CENTERLINE TO TOP OF HEAD STOCK

be——— 35" aPPROX
C T
M
_ Aﬁﬁ_i — a._af. __ __L_ [
o o

REAR OF MACHINE

ALTERNATE MOUNTING POSITIONS

Figure 6-1. Dimensions to be Measured on a Turret Lathe for Ordering a Lathe Tracer

Attachment for Turret Lathe Application

39603
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CAF SCREW
CAP SCREW 51618 THRUST
’ e 18 WASHER
CAP SCREW ‘ 1937891 . NO. 5 16
S 16 IBX 112 TRAFER SUIDE : CTEMPLATE
\r , A5 ‘RAIL (41557}
MOUNT .
(404501 ~ li ~ SCREW {211 .68)
- ’(
PO - ‘ TEMPLATE
CAP SCREW T S S v €T CLAMP (40689}
[ o~ s~ BASE 140588)
- \\ N TN
. . . N
SPECIAL . T - T CA‘PﬁSCREw Pohu PIN
MOUNTING ! o e~ 1420 (856
PUATE o ‘ MOUNTING 1632 x 3/10)
~. b e PLATE SET SCREw  FLEXIBLE
TEMPLATE N~ . (15208) . ‘\ TUBING FROM
MBUNT L L. =~ TEMPLATE 106616 { Ta iy pu;’;ﬂp&“
; o ! SLIDE ADAPTER TRACER VALVE ~* o, o .
UBE L (40449} & g FITTING
1415551 Cap scpEw - GASKET L (55162)
? e 1152730 ™~ [Py
5:16.18 X 1-1°2 l flo.._ SETSCREW PLATE = L LEV3€R
- .4. POINT f {15234}
TEMPLATE RAIL INSTALLATION 1/4-20DOG POINT) 141551]
SEAL NUT - - VALVE
199-01 g, 0 ADAPTER
‘ {41552)
A PN CAP SCREW
- DRAIN o Ve-20 x 1l
v‘n FITTING
» ; 1% PIPE) T SPECIAL
BOLT {40712.4)
/ ~
H O
- TRACER
: SWIVEL
WASHER &\\ # RM
%ox 1%
’ TNADG
N ~
NUT —— s N
%-16 =

MAY ALSO BE MOUNTED HERE
FLEX{BLE
TUBING

TO LEVER ON
TRACER VALVE

MOUNTING
BRACKET "W
132119)

[
P

PUSH PULL
CONTROL
551610

20 x T

REMOTE METERING
VALVE (551601
MODEL 3078.(1

-~/\ SPECIAL
Y HOSE ASSYS

REMOTE RETRACT SHUT OFF ASSY

TRACER
BRACKET 1% x %) 17213 5| iDE ASSY
(15026) Vv ) /
\’*. / A
~ SCREW s 5y .
(1032x3/18) SPECIAL > '
swivel, - (¥ ADAPTER |
PL”E\\»}/ € e——PLATE i
SCREW A £
1032 5 1) SPECIAL—""a /%
T LA
T BoL CAP SCREW
PIVOT PIN —=iI ;‘;“’,
. L \
T-NUT
! LATHE
‘ CROSS
SLIDE

@ (%161
&
- , = wasHer

'

SPECIAL RISER IS INSTALLED

WHEN ADDITIONAL
1§ REQUIRED.

/WSWIVEL ARM

HEX NUT

(% x V%)

RISER

SWIVEL

SPECIAL
80LT

HEIGHT

Figure 6-2. Typical Installation of a Mark Series Lathe Tracer Attachment on a Turret Lathe
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