BEING A CYLINDER HEAD PROFESSIONAL
today and in the future...
The challenge ...

... Being able to machine any
cylinder head, to never refuse work.
To be able to welcome the most
intricate cylinder heads and perform the
best quality job in a very short time...

... ream guides of all sizes,
machine bores, machine
Mr. PerfectSeat
any valve seat, any material,
any proﬁle while respecting the most
stringent OEM specs and while generating income.
™

NEWEN FIXED-TURNING®,
the money maker of the year!

never be 2nd™!
www.newen.com
Do not depend on a highly
specialized workforce and take
advantage of what CNC technology
has to offer: reliability, ﬂexibility,
repeatability, quality, productivity,
cost reductions, user friendliness,
information HWY...
Use the know-how of others,
strengthen your know-how and
become number one in your ﬁeld...

Patented

Valve seat machining,
one century of evolution and … the solution!
Now
FIXED-TURNING®
and the single point tool

Before
PLUNGING
and the carbide form tool
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Drawing 1

Chatter Marks
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Drawing 2

Undulations

The lapping of powder metal valve seats, or of some cast iron valve seats,
brings about unavoidable chatter marks. Chatter marks are very harmful
to a valve since gases escape through them while the valve is shut.
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The machined valve seat will consequently deform rapidly and its seal
will never be adequate. Chatter marks result from the carbide form tool
scrapping a large surface of a material with a grainy structure made of
different materials (such as powder metals, nodular cast irons...).
Traditional valve seats machined with the lapping technique (form tools),
all present undulations, measuring hundredths of millimeters, that are
the direct result of irregular cutting efforts on a 360 degree rotation. The
resultants of changing cutting efforts transmit irregular forces on machine
spindles that will ﬂex more or less depending on the machine and will
yield irregular shapes. This phenomenon, well known by operators of
manual machines, is compensated for, when large visible defects appear,
with quick and forceful pressure on the spindle command.
The above results in considerable spindle efforts and, while it can help
smooth out small defects, it can in no way rectify the geometry.
These undulations, inherent to the very principle of machining by lapping,
have unquestionable consequences on valve sealing and require further
lapping of each valve on its valve seat to obtain an acceptable seal.
Valve lapping, so far accepted out of necessity by engine builders and
their customers, has long been banished by engine manufacturers and
anyone seeking the minimum quality required by current engine
generations.
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Drawing 3

Geometrical precision
Valve Seat Machining by Interpolation,
FIXED-TURNING®, deﬁnitely
eliminates all defects shown on
Drawings 1 and 2.
Micro-chatter marks and undulations
are virtually impossible to generate.
Single point machining does not allow
the formation of such defects. One
only needs to consider machining on
a lathe to convince oneself.
Machining with a turning tool traveling
on two interpolated axes generates a
circular micro-groove, perfectly round.
The depth of the groove and the
interval between 2 grooves is
controlled by the numerical control
of the machine, yielding the ﬁnest
achievable surface ﬁnishes. Much
like cutting efforts, reduced
considerably (300 times and more),
surface ﬁnish defects are reduced to
levels that rank FIXED-TURNING® at
the very top of quality scales deﬁned
by leading OEMs.

www.newen.com

FIXED-TURNING and Numerically Controlled Machining
®

How it works!
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Two travel movements, (B) the travel of the spindle
sheath and (C) the radial travel of the tool holder
carriage, are achieved owing to servo motors and
high-precision satellite roller screws.
These two movements are numerically controlled in
order to accurately reproduce a proﬁle saved in a
database and available at all times. An unlimited
number of simple or complex proﬁles are therefore
available and achievable with one single standard tool
available anywhere in the world.

B

A simpliﬁcation to the extreme of the tooling required
and the possibility to carry out the most complex
proﬁles are the primary beneﬁts of the
FIXED-TURNING® and of the NEWEN numerical
control.
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Over with constraints and countless limitations of the
form tool (3 angle cutters), the numerical control and
the FIXED-TURNING® yield the highest precision, total
ﬂexibility, independence and the recognition of a high
professional level.
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An electronic linear gauge (E) in contact with the
gasket plane of the cylinder head allows to adjust valve
seat depth within 0.01mm (.00039”) and to
endlessly repeat machining operations within the same
tolerance.

REV. ROTATION

Absolute precision...

B
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C

A single point cutter travels both in height and in
diameter (B, C), at the same time. The computer pilots
the tool according to a requested shape and the single
point, as with a lathe, machines the shape in
successive passes.
The cutting efforts are so light that the spindle and the
tool do not ﬂex. The resulting shapes are geometrically
perfect and the surface ﬁnish is excellent.
Forget chatter marks, ovals, seats that do not seal,
irregular depths and other defects that would have a
negative effect on the engine functioning.
More speed, more proﬁts…

...Absolute quality

World Patents: 6,086293; 6,382883B1; 6,382,884B1...
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Chatter marks and form defects
FIXED-TURNING®

Traditional Form Tools

FIXED-TURNING® is a machining
principle that excludes the very possibility to
generate chatter marks (same principle as a
lathe).
The tool travels along the proﬁle and only
machines a very small quantity of material,
without cutting effort. The seats always are
perfectly round and the surface ﬁnish is perfect
regardless of the length of the proﬁle, including
when the seat insert is off-centered hence
leading to an alternated cut.

Valve seat angles and surface ﬁnishes
Angles are obtained with utmost precision, the incidence of
tip holders on the precision of the angles no longer exists.
Any requested value is automatically achieved by the
programs and the numerical control. Each angle can be
programmed one hundredth of a degree at a time thus
allowing to deﬁne with precision the valve resting area and
to obtain perfect seals. The surface ﬁnishes obtained are
perfect regardless of the hardness of the valve seat
material.

R1 Tan 30°-90°

45.15°

30°

55°

R3 Tan 90°-55°

The FIXED-TURNING® allows to machine very small depths
with a high degree of precision and without defect. It is
possible to program cuts as small as one half thousands of
an inch and to carry them out successively to touch up a
valve seat with minimum deformation.
Modern engine cylinder heads require repairs where a
minimum of material must be removed to guaranty the
possibility to make adequate adjustments. The
FIXED-TURNING® is the only valve seat machining means
to guaranty this possibility.
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Circularity and Seal
Valve Seat
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Valve seal is essential to the correct functioning of
the engine. Only a perfectly round valve seat and
valve round will allow a contact metal against metal
on the entire surface of the seat and shall guaranty
a perfect seal.
When controlling visually through an intake or
exhaust port, we will not see any light signifying a
leak. Only two identically round surfaces can
guaranty the seal.

A

The FIXED-TURNING® guaranties circularities
strictly below 3 microns (<3µ) => Perfect Seal.

Leak
Fuite
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Concentricity and Longevity
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A runout defect shall force the valve to move
within the radial play of its valve guide (δ) in order
to contact the entire valve seat. These repeated
movements shall provoke valve seat wear by
friction and can also bend the valve guides out of
shape. A runout outside of tolerances (.002” in
general) shall shorten the longevity of the engine.
The concentricity added to the circularity of the
valve seat will make for a reliable and
high-performance engine.
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Long proﬁles and venturis

The FIXED-TURNING® allows to machine
very long proﬁles in one single operation.
Such machining is very much in demand in
high-performance circles to get identical and
balanced ports that will guaranty an optimum
output from the engine.
FIXED-TURNING® allows to machine
Venturis, inverted tapers below exhaust valve
seats, that will facilitate gas exhaust and, by
the same token, the output of the engine.
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Venturi (An open angle below the seat that
allows to accelerate the speed of exhaust
gases through decompression).

Valve seat counterbores
The FIXED-TURNING® allows to machine all valve seat housings without
special tooling while guarantying a perfect geometry, perfect surface
ﬁnishes and respected dimensions. Only these qualities shall guaranty a
correct installation of valve seats, with a perfect contact of the valve seat
inside of the cylinder head, without the excess press ﬁt that’s often the
source of serious problems.

World Patents: 6,086293; 6,382883B1; 6,382,884B1...
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Valve seat depth
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The electronic linear gauge, immovably attached to the travel of the spindle,
shall allow to adjust with great precision the valve seat machining depth and
to repeat the same depth for all the seats of one same cylinder head. No
operator intervention is necessary. This very same gauge shall allow to
machine only one valve seat deeper according to a selected value and to
machine the other valve seats at the initial depth.

Tool
Outil

Valve guides
Valve guides machined with
a NEWEN FIXED-TURNING® machine
are in accordance with the tightest
original tolerances. The correct
machining of valve guides requires a
C Arrosage
precise rotation speed, a precise feed
puissant
rate per revolution adapted to each
R tool and a powerful coolant system.
The
tool centering must be perfect, the
Alésoir
precision hydraulic chuck of the
FIXED-TURNING® machines and the
numerical control gather all the
necessary conditions to a precision
machining of valve guides.

Logement
de poussoir

Cam Bucket Bore Housing

• (C) Coolant
• (R) Hydraulic Lock Carbide Reamer
• (PR) Front Pilot of Reamer
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PR Pilote avant

Cam bucket bore housings
In many modern multi-valve engines, cam buckets travel within precise
bores that may require to be reamed coaxially to the valve guide to install
repair-size cam buckets, or to sleeve the damaged bore to recover the
original size. The FIXED-TURNING® machines are perfectly adapted to
this new repair need.

FIXED-TURNING® , valve seat machining by interpolation of axes
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Conversational programming
To build a program for a speciﬁc cylinder head only
requires a few minutes and it is then stored in the
computer’s memory for an unspeciﬁed length of time. It is
also possible to purchase proﬁles and programs already
made by counterparts in the profession. The NEWEN
FIXED-TURNING® programming system uses a touch
screen to communicate with the CPU; no mouse, no
keyboard, no codes to learn, merely enter a few
measurements necessary to the automatic functioning of
the machine with the tip of one’s ﬁnger.

Beneﬁts of numerically controlled machines
Manual

Numerical Control

The movement of manual machines, the travel of the spindle
or that of other mechanical parts, use simple systems such
as pinions and racks to gear down the muscular strength
of the operator. Thus the operator will, “with such levers”,
overcome the material resistance and make the tool penetrate
in this latter. In the event of valve seat machining with form
tools, depending upon the material used and the “cutting
ability” of the tool, the effort to apply on the levers, wheels or
other feed command, is variable, and it is the sensitivity of
the operator that will regulate the penetration of the tool within
the material. The efforts to apply vary constantly with the
width of cut and cutting efforts that change all around the seat
depending upon the importance of misalignments. We call this
machining a “sensitive machining” whereby man reacts by
applying more or less pressure on the wheel, depending on
the resistance felt muscularly.

The “sensitive” command of the operator is being replaced
with the action of a motor that’s acting in general on a
recirculating bearing ball screw. The motor receives impulses,
these are orders to spin such or such a value, these impulses
are given by a “chip”, an electronic component that processes
information provided by a program loaded in the computer of
the machine.
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The kinematics of a manual machine is made of pinions and
gears more or less precise, with functional plays. If this
kinematics costs little to manufacture, it cannot be piloted with
the precision required for the machining of modern engines.
With “sensitive machining”, each new machining is a new
challenge where the kinematics of the sensitive machine and
the sensitivity of the operator will make for a result that will be
acceptable or not. To be as sure as possible about the result
it is therefore necessary to reduce to a maximum the cutting
operation to diminish the uncertain aspect of each machining
operation. To attempt to cut .0005” or .001” is 100%
uncertain even for the best operator and, if by any chance
one machines the correct value, there is every chance that
the cut will have a form defect requiring another touch up.

The numerical control accepts all the orders and repeats
them with absolute precision as often as desired. Each order,
instruction, can be modiﬁed to ﬁnally obtain a chain of precise
operations that will be repeated as many times as desired.
The numerical control is capable of transmitting the most
precise orders that can be imagined to the kinematics of
the machine. The numerical control can ask one or another
spindle axis or tool travel to move a fraction of a micron, which
is the measuring unit of very high precision mechanics. The
kinematics, the mechanics of the machine, will then have to be
conceived to execute this order with the required precision.
We can identify 3 large families of numerical controls:
1• Machines with the kinematics of a manual machine on
which a numerical control has been installed. These are
machines that feature, for the same movement, a manual
command (wheels, levers…) and that can be controlled by the
numerical control.
2• Machines featuring average precision kinematics, that often
conserves mechanical elements of manual machines, such as
prismatic slides and standard quality ball screws.
3• Machines featuring advanced kinematics capable of
meeting extremely precise solicitations.

The NEWEN FIXED-TURNING® machines belong to the third category, the kinematics has been conceived both to meet
solicitations as small as the micron and to allow to make several movements work together among which the travel of a
turning tool. Axes will work together by interpolation and owing to a high level kinematics, shall be capable of achieving
complex shapes in a very precise manner. These capabilities confer a high level professional status to NEWEN machine
owners within the engine specialist profession.
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Elite Power Contouring™
A COMPLETE RANGE

of CNC Valve Seat & Guide Machines

FOR ALL NEEDS
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High-Perfor

CONTOUR-BB™

All the FIXED-TURNING ®
qualities at the price of a
traditional machine

CONTOUR™
The FIXED-TURNING ® for seats
ranging from 13 to 110mm (.50’’-4.33’’)
in diameter. 1600 mm long frame.

®

EPOC™
the most complete offer
from motorcycle to
industrial applications; the
choice of “creators” and
developers...

Ref.: FT-050107-EN

EPOC-XL™

NEWEN INC
8320 Miramar Mall • San Diego, CA 92121• USA
Tel: 1-858-457-9664 • Fax: 1-858-457-9665
Toll Free (USA & Canada): 1-800-639-3693
Email: contact@newen.com
NEWEN FRANCE SA
Rue de l’Industrie • 74800 La Roche S/Foron • FRANCE
Tel: +33 (0)4-50-25-87-82 • Fax: +33 (0)4-50-97-64-93

www.newen.com

The FIXED-TURNING ® XL
… for large dimension industrial
engines (any seat ranging from
13mm to 200mm+ (.50’’-7.87’’+) in
diameter)
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