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SECTIONS
Each section description below covers a key area of the 

magazine for which Production Machining will consider edito-

rial submissions. Word count and image requirements are 

included along with links to examples of the described section.

 FEATURE ARTICLES are the primary editorial content 

of the magazine. Each issue includes at least two emphasis 

topics, and feature articles should present a comprehen-

sive discussion 

of one of these 

topics. Story 

angles include 

case studies 

of successful 

shop practices 

or detailed 

explanations 

of processes 

or technolo-

gies that could positively impact a manufacturer’s business. 

Contributors should consult the editors prior to submission 

of potential feature material. WORD COUNT: 1,800-2,000. 
High-resolution, color photography and/or illustrations are 
mandatory.  gbm.media/PM-Feature

 THE PARTS CLEANING SECTION is published four times 

a year. It is designed to be a discovery tool for our readers 

who have an interest in all types of cleaning operations for 

machined parts. The section consists of a feature article, case 

history, or technical piece as well as new products in the 

parts cleaning segment. Our content is focused on the latest 

cleaning trends, best practices and cutting-edge technology. 

gbm.media/PM-PC

SCOPE/FIELD OF INTEREST
Production Machining covers the manufacture of precision parts 
in high volumes—commonly referred to as the precision machined 
parts industry. We welcome articles and illustrations of products 
and services germane to all aspects of this industry.

 CASE IN POINT articles cover 

applied technology by discussing 

how a product or service has 

positively impacted, in a quanti-

fied way, the operation of a preci-

sion machined parts business. It’s 

a case study format that states a 

problem and explains how appli-

cation of a product or service 

solved the problem. The solution 

is quantified by explaining in 

various metrics better throughput, lower costs, faster cycle 

times, longer tool life and so on. WORD COUNT: 800-1,200. 
High-resolution, color photography and/or illustrations are 
mandatory.  gbm.media/PM-CIP

 TECH BRIEFS cover techno-

logical innovations as they relate 

to the manufacturing of preci-

sion machined parts. We ask for a 

concise, generic treatment of the 

subject technology that cites the 

potential usefulness of the product 

or service as it relates to the 

reader’s interest. WORD COUNT: 
800-1,000. High-resolution, color 
photography and/or illustrations 
are mandatory.  gbm.media/PM-TB

 NEWS covers time-sensitive industry events, personnel 

changes, relocations, news about companies and other 

industry-specific announcements. WORD COUNT: 100-250. 
This is primarily a text-only section.  gbm.media/PM-News

2  •  Month 2021  •  Production Machining ...........................................................................................................................................................................................

Case In Point

closely. As the lobes of each move past air inlet ports, the 
air becomes trapped between the rotors and casing. Rotor 
rotation progressively reduces the space the air occupies, 
compressing it. Compression continues until the inner-lobe 
space becomes exposed to an outlet port, through which the 
air is discharged higher than atmospheric pressure into the 
intake manifold that sits atop the engine.

Supercharger e�  ciency depends on sealing e� ec-
tiveness between the mating rotors and the casing. 
Previously, Whipple had solely used rotors manufactured 
and supplied by an outside company. It still uses those 
supplied rotors for some of its supercharger models. 
However, the company has since started to design and 
machine its own rotors in-house, and the machining 
process it has developed produces more cylindrical 
and accurate rotors than those provided by its supplier, 
resulting in supercharger designs that are 5% more 
e�  cient than those using the supplied rotors.

Bright explains that Whipple was spurred to machine its 
own rotors after seeing the results from measurements of 
its supplier’s rotors taken on its Zeiss Accura coordinate 
measuring machine (CMM). � is CMM features a rotary 
table as well as Zeiss’ Vast scanning technology and Gear 
Pro option in its Calypso measuring software. Bright says 
this software is particularly e� ective for measuring mating 
rotors because he can assign speci� c control points on the 
male and female rotor helical pro� les where they meet to 
determine the clearance between the two at those points. 
He determined that the pro� le for each rotor should be ±63 
microns with the goal of achieving a clearance of approx-
imately 125 microns. Whipple wasn’t getting that from its 
rotor vendor.

Bringing Machining In-House
� e company’s in-house rotor-machining process using 
form tools is similar to that of its supplier’s, but with 
workholding modi� cations to increase rigidity.

� e machine it purchased a few years ago for this appli-
cation is a Mazak Integrex e-420H-S II turn-mill with B-axis 
milling head. In fact, this turn-mill performs no turning.

Cylindrical 6061 aluminum rotor blanks are � rst center-
drilled longitudinally on another machine to enable a steel 

Whipple Superchargers uses unique form 
tools and dead-length-collet workholding 
for its B-axis turn-mill enabling it to create 
more accurate rotors for its brand of en-
gine power-adders.

Founded by former race crew chief and car owner Art 
Whipple in 1987, Fresno’s Whipple Superchargers 
manufactures twin-screw superchargers for automotive 
and marine racers, and others looking to improve their 
engine’s performance. � ese types of “power adders” 
(turbochargers and nitrous oxide are others) introduce 
additional air into an engine beyond what the engine can 
pull on its own. More air means more fuel can be added, 
essentially increasing an engine’s displacement as well as 
its horsepower output.

Key here is accurate, non-contact meshing of two helical 
rotors inside the supercharger casing. With the Whipple 
design, the male rotor has three helical lobes and the 
female has four, explains Supercharger Designer Garrett 
Bright. � ese rotate counter to each other and extremely 

Custom Tooling, Workholding Help 
Whip Rotors Into Shape

  By developing a more accurate machining process for 
mating helical rotors, this Whipple Supercharger’s su-
percharger models can more effi ciently force air into an 

She explains that during tapping operations, the tap is 
completely engaged with the workpiece, which results in a 
good bit of heat generation because the tap’s cutting edges 
do not get a chance to cool down and coolant has a tough 
time reaching them. � is is particularly problematic when 
tapping high-temperature alloys, which are commonly 
used for aerospace and oil/gas applications, because those 
materials resist heat rather than absorb it. As a result, all 
the heat generated during tapping is directed into the tap. 

� is, combined 
with the high tool 
pressure resulting 
from multiple teeth 
being engaged with 
the material, can 
cause the tap to wear 
prematurely or even 
break o�  in the hole. 
� e latter scenario 
might require 
time-consuming 
rework or cause the 
workpiece to be 
scrapped, which can 
be costly given that 
threading is typically 
one of the � nal 
machining opera-
tions performed on 

a part. � ese considerations are what make thread milling 
more attractive to some shops, especially those threading 
expensive workpiece materials, even though thread mills 
are more expensive than taps.

� at said, it can also be challenging to machine threads 
in high-temperature and hardened materials using conven-
tional thread-milling tools that machine a complete thread 
in one 360-degree helical movement (for example, a thread 
mill that has a su�  cient number of cutting edges to mill the 
entire thread pro� le into a 0.75-inch-deep hole in one helical 
rotation). � e high cutting pressure generated because all 
cutting edges are simultaneously engaged with the material 
can cause tool de� ection and poor thread � nish.

Conversely, Allied Machine and Engineering’s Accu� read 
T3 solid carbide thread mill with proprietary, multilayer 
AM210 PVD coating cuts essentially one thread at a time in 
a continuous helical motion into a hole, which minimizes 
tool pressure and the risk of de� ection. Although these 
tools have three teeth, the � rst performs the bulk of the 

  � read milling is becoming more popular for a few 
reasons, says Jamie Rosenberger, threading tool product 
manager for Allied Machine and Engineering, manufac-
turer of holemaking and � nishing tools. For one, she 
says most new CNC machine tools now o� er helical 
interpolation as a standard feature. (� is simultaneous 
XYZ motion of a spinning thread mill into a part’s hole is 
required to enable the tool, which has a body diameter 
that is only a fraction of the hole diameter, to cut the 
threads.) � erefore, new machinists and programmers 
who have “cut their teeth” on this type of newer machine 
tool technology seemingly are more open to considering 
thread milling as a viable alternative to traditional tapping 
operations.

In addition, Rosenberger says thread milling is partic-
ularly well suited for challenging, expensive materials, 
such as tool steel, stainless steel and high-temperature 
alloys. In fact, Allied Machine and Engineering’s new 
Accu� read T3 line of thread mills was designed speci� -
cally for these applications.

  Because this thread mill has only three teeth, there is 
little cutting pressure on the tool during operation, so 
defl ection typically is not problematic. 
Photo credits: Allied Machine and Engineering 

Thread Milling Tips for 
Tricky Aerospace Materials

  This thread mill spins counter-
clockwise to enable it to perform 
climb milling as it is moved 
helically in a clockwise motion 
down into a hole when creating 
a right-handed thread. 

Tech Brief D E R E K  K O R N E D I T O R - I N - C H I E F
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A Fitting Machining Process

Diversifi ed Fittings 
has turned to twin-
spindle/twin-turret 
equipment and 
machine monitoring 
to become more 
effi cient producing 
hydraulic fi ttings 
and adaptors.

  Some shops have names that very accurately describe what they’re all about. 
Perry, Ohio’s Diversi� ed Fittings is one.

Craig Cogar, who has spent his entire career in the hydraulics industry, started 
Diversi� ed Fittings in 1997. � e shop specializes in machining complex hydraulic 
� ttings and adaptors of all types, focusing on modest batch sizes ranging to 8,000 
pieces. An early adopter of CNC technology, nearly half of the shop’s 15 pieces of 
production machining equipment is chucker lathes. But, with these, it typically 
has to run jobs across two machines that perform op. 10 and op. 20 work. Not 
only does this require multiple machines and setups to complete a part but it also 
requires multiple operators to load and unload parts, and means there’s work in 
process in various places on the shop � oor awaiting secondary operations.

Over the years, Diversi� ed Fittings has mitigated some of this using bar-fed 
lathes, including a Swiss-type and lathes with integral gantry-style automation. 
� e shop also has a robotic parts loading and handling unit that can tend one of 
its CNC chuckers — although, when batch sizes are low and cycle times are fast, 
the overall process can be faster by having an operator load the machine.

For years, Cogar had been eyeing bar-fed, twin-spindle/twin-turret equipment, 
realizing its potential to provide long stretches of largely unattended production. 
He admits that the price point for such machines compared to a standard turning 
center (equal to multiple standard turning centers) was initially the sticking point.

However, in late 2020, Cogar purchased the shop’s � rst twin-spindle/twin-
turret machine and just months later (after seeing its advantages) added its 

D E R E K  K O R N E D I T O R - I N - C H I E FFE ATU RE:   Turning Technology
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Maximizing Machining Output

A Fitting Machining Process second. Not only have these become among the shop’s most 
productive machines, but they have also reduced cycle times 
for some jobs by 30 to 50%, lowering overall costs while 
requiring much less operator oversight.

In fact, their high production and spindle uptime is 
veri� ed by a cloud-based machine monitoring system the 
shop has added to all of its CNC machines that identi� es and 
tracks the time when a machine is in-cut and making money 
and when it instead is sitting idle. And this is done relatively 
easily by monitoring spindle current draw.

Fitting Additions
Unlike high-volume � tting manufacturers, Diversi� ed Fittings 
is a 12-person job shop that focuses on smaller batch sizes for 
parts commonly produced from cold-� nished steel, stainless 
steel and brass. � e two twin-spindle/twin turret machines 
the shop added were Doosan Puma TT1800SY models, 
purchased through Ellison Technologies Ohio. Cogar has 

worked with Matt Bujoll, Ellison Technologies Ohio president, 
for a number of years. Knowing Cogar and Diversi� ed Fittings 
so well, Bujoll knew that these machines would have a big 
impact on the shop’s e�  ciency and bottom line. Despite the 
cost, he knew the return on investment would quickly come.

Each of these machines feature 30-hp, 5,000-rpm main 
and subspindles as well as turret motors rated at 7.5 hp and 
5,000 rpm. � e 2.6-inch barstock capacity aligns with most of 
the part sizes the shop produces. Diversi� ed Fittings chose to 
� t these machines with 4-foot LNS Alpha SL65 S bar feeders, 
feeling that shorter bars are easier to handle and put less 
stress on the main spindles than longer bars would.

In addition, each of the machine’s two turrets has 12 tool 
stations. � is enables the shop to leave a variety of tools 
loaded in the machine to accommodate di� erent jobs/
families of parts to speed changeovers or maintain redun-
dant tooling for long-running jobs so production doesn’t 
have to stop for tools to be manually replaced due to wear.

Setup time is further reduced because each machine 
uses quick-change collets from Royal Products. With these, 
barstock gripping range is 0.0625 inch (Cogar says he often 
can � t three di� erent-sized hex bars in a given collet size) 
and collet changes are said to take only 10 seconds.

Each machine o� ers two ways completed parts can be 
removed. One is a part catcher at the front of the machine, 
but the shop only uses that to collect barstock remnants. 
Instead, completed parts exit the side of the machine via a 
conveyor, which is a standard machine feature.  

In terms of programming this new type of machine, Cogar 
says the shop bene� ted by having SolidWorks for creating its 
CAD models and SolidCAM for o�  ine machine program-

ming. Among other advantages, he says SolidCAM 
minimizes the risk of human error, such as manually 
entering a negative X value when it should be a 

positive X value for a given turret.
Diversi� ed Fittings also bene� ted by having applica-

tion engineers from Ellison Technologies Ohio train 
personnel on the machine and program a few initial jobs. 
� e shop also has brought in the company’s engineers 

to review existing part programs for long-running jobs 
in order to identify ways to further reduce cycle times. 
Shaving 10 or 20 seconds o�  part production for a large 
batch size can make a big di� erence, Cogar notes.

Monitor, Too
� e twin-spindle/twin-turret machines were brought in to 
speed production. Watching these machines in operation, 

  Led by Company President Craig 
Cogar, the shop specializes in hydraulic 
fi ttings and adaptors primarily made 
from cold-fi nished steel, stainless steel 
and brass.

  Diversifi ed Fittings’ two twin-spindle/twin-turret 
lathes are the shop’s most productive machines, 
offering the highest spindle utilization.

32  •  August 2021  •  Production Machining .................................................................................................................................................................................... ........................................................................................................................................................................................................... productionmachining.com  • 33

Each machine o� ers two ways completed parts can be 
removed. One is a part catcher at the front of the machine, 
but the shop only uses that to collect barstock remnants. 
Instead, completed parts exit the side of the machine via a 
conveyor, which is a standard machine feature.  

In terms of programming this new type of machine, Cogar 
says the shop bene� ted by having SolidWorks for creating its 
CAD models and SolidCAM for o�  ine machine program-

ming. Among other advantages, he says SolidCAM 
minimizes the risk of human error, such as manually 
entering a negative X value when it should be a 

positive X value for a given turret.

tion engineers from Ellison Technologies Ohio train 
personnel on the machine and program a few initial jobs. 
� e shop also has brought in the company’s engineers 

to review existing part programs for long-running jobs 
in order to identify ways to further reduce cycle times. 
Shaving 10 or 20 seconds o�  part production for a large 
batch size can make a big di� erence, Cogar notes.

Monitor, Too
� e twin-spindle/twin-turret machines were brought in to 
speed production. Watching these machines in operation, 

  Led by Company President Craig 
Cogar, the shop specializes in hydraulic 
fi ttings and adaptors primarily made 
from cold-fi nished steel, stainless steel 
and brass.

...........................................................................................................................................................................................................

0821-PM-LL-Feature-1-Diversified Fittings.indd   330821-PM-LL-Feature-1-Diversified Fittings.indd   33 7/13/2021   1:05:08 PM7/13/2021   1:05:08 PM

EDITORIAL  
SUBMISSION  
GUIDELINES

http://gbm.media/PM-Feature
https://pm.mydigitalpublication.com/publication/?m=59269&i=664061&p=40
http://gbm.media/PM-PC
http://short.productionmachining.com/tcereplace  
http://gbm.media/PM-CIP
http://short.productionmachining.com/multiflex 
http://gbm.media/PM-TB
http://gbm.media/PM-News


productionmachining.com BROAD AUDIENCE, DEEP IMPACT
Catering to a print and digital audience of more 
than 19,600 each month, PM delivers a wide variety 
of tools and resources to grow your machining 
business. Our special mix of articles, videos, social 
media engagement opportunities and events makes 
PM THE platform to discover new technologies and 
processes for your shop.

 NEW PRODUCTS are covered 

in press releases that should cite 

the features and benefits of new 

products or services that relate 

to the precision machined parts 

industry. WORD COUNT: 200-500. 
High-resolution, color images and/
or illustrations are preferred, but 
not mandatory.
gbm.media/PM-Product

 LAST WORD is a one-page 

guest column providing an execu-

tive overview of a current industry 

trend or challenge. Bylined by an 

industry leader, content should 

be a generic discussion of the 

topic. WORD COUNT: About 
700 words. A high-resolution 
portrait-style photo of the contrib-
utor, along with job title and 
contact information, is required.
gbm.media/PM-LW

EDITING & EXCLUSIVITY
Production Machining will edit any editorial submissions for 

content and to conform to our style guide. Contributed feature 

articles must be exclusive and must not have been published 

previously in another publication. Submitter understands that 

each manuscript and all other material accepted for publica-

tion or presentation is accepted on condition that submitter 

assents to Gardner Business Media’s Standard Terms, available 

at:  short.gardnerweb.com/terms

EDITORIAL FORMAT
Feature articles should be submitted as Microsoft Word (.doc) 

documents. Tables, graphs, photographs and other illustrations 

must be separate files, rather than incorporated or embedded 

within the text document.

IMAGES & VIDEOS
Images should be in .jpg or .tif file formats, with minimum 

resolution of 1,200 dpi. All photographic materials must be 

clear, sharp, in focus and properly exposed. Captions should be 

provided for each photograph, and each photograph should be 

identified. We also accept raw video in .wmv, .avi, .mov formats 

and have the capability to add text, narration and other effects. 

We can also accept and embed videos that have been posted 

to YouTube or Vemo. Please note, video is most likely to be 

used when it illustrates a process or teaches a viewer how to 

do something. Corporate profiles, product advertisements and 

other promotional video footage are unlikely to be used. 

LARGE FILES
Files larger than 20 MB can be uploaded at  files.gardnerweb.com

  As manufacturing still struggles to � ll vacant jobs 
across the globe, machine shops need to use every tool 
in (or outside) the box to showcase the bene� ts of a 
career in this industry. Nicole Wolter, president and CEO 
of HM Manufacturing in Wauconda, Illinois, believes a 
solid social media strategy is the best tool to reach high 
school and college students — the future of our workforce. 
Production Machining asked Wolter, who � nds much of 
her young workforce by o� ering internships to local high 
school students, about how her company uses social media.

: Why is it important for your company to have 
active social media accounts?
Nicole Wolter: I feel like manufacturing gets a bad rap 
because we aren’t targeting young people on social media. 
My company isn’t on social media to get work — we do this 
for manufacturing exposure. I decided not to pitch, not to 
say, “here’s what we can do,” but instead make manufac-
turing more inviting to more people. So, I showcase my 
employees and our diversity and the team aspect of my 
company. I do throw in product spotlights of something 
cool we are making, but it is always focused on what we’re 
doing, using the latest technologies and talking about 
the “how-to” instead of the sales pitch. I’m showing the 
interns and the 16- and 17-year-olds learning a new skill. 
And it is gaining traction. We see a lot of high schoolers on 
Instagram liking our posts, wanting to know how to reach a 
manufacturer in their area. We also use video to showcase 
our team. I just opened a TikTok account because that’s 
where high school kids are, and they are on Instagram. 
� ey aren’t on Facebook or LinkedIn. 

: Have you designated someone at your company 
to manage these accounts?
NW: Yes. I have a 20-year-old college student who I’m 
paying to do my social media and marketing who has been
working for me since she was 16. She’s written great content
that’s not stale. I recommend hiring someone in high 
school or at a community college who is interested in 
marketing and let them run it and see what happens. 

: What are your strategies for engagement? 
NW: Just last year, we only had 60 followers on Instagram, 
and now we have over 1,000. We use Instagram stories a lot, 
and we can see who is viewing those. We learned to use alt 

text (text added to posted images) because that category is 
picked up on Google, so you get a larger share online. I can 
see what kind of posts people like and what’s getting more 
traction. Now that we are using reels (15-second video clips 
set to music), we are targeting even more people. If you 
use hashtags related to the post that helps reach even more 
people and capture market data at the same time.

: How frequently do you post on Instagram?
NW: We’ve decided to post one to three times per week. 
On Tuesdays, we will post something about the team, 
whether it’s someone’s anniversary, a new hire, a new skill 
someone is learning or training that has been completed 
for an apprentice or an intern. I’m more interested in 
posting about who my company is versus what we can do. 
Wednesdays we might show a product spotlight. � ursdays 
are up in the air.

: How do you use TikTok?
NW: We will do some quick video, maybe a snippet of 
someone running something or a live feed shot that we splice 
and edit because you want to keep it at six to 10 seconds. 

: What about LinkedIn?
NW: Many companies are doing a disservice on that 
platform because they use stale imagery, posts are too 
wordy and “salesy,” and not innovative. People are going 
to like your content if it’s relevant, not “pitchy,” and if 
it’s something di� erent and fun. We must start showing 
our plant � oor — whether it’s robots, automation and our 
younger generation at work. Manufacturing is inventive and 
we need to start thinking about what is up and coming and 
that’s GenZ in our workforce.

Follow HM Manufacturing on Instagram at @hmmanu-
facturing, TikTok at @hmmanufacturing and LinkedIn at 
linkedin.com/company/h-m-manufacturing

Using Social Media to Attract Young Talent

Contributor:
Nicole Wolter is president and CEO at HM 
Manufacturing Inc. and is on the board of 
directors at the National Association of 
Manufacturers and the Technology and 
Manufacturing Association. Visit 
hmmanufacturing.com. 

Last Word
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To submit your company’s product, contact 
Angela Osborne at aosborne@productionmachining.com

GWS Tool Group’s Alumigator ASR-5 end mill is a 5-fl ute, high-performance 

carbide end mill for high-speed roughing in aluminum. It’s available in both 

coolant-through and solid confi gurations. This end mill features an unequal 

indexing confi guration that reduces chatter for the optimized high-effi ciency 

milling of aluminum alloys, the company says. Designed and engineered 

from the Alumigator family of high-performance aluminum end mills, 

the 5-fl ute confi guration with polished fl utes can achieve metal removal 

rates in excess of 100 in3/min. Staggered roughing serrations and gashing 

geometry help to ensure small chip size to enable more aggressive feed 

rates and depths of cut. The Alumigator Super Rougher (ASR-5) end mill for 

ultra-high-speed roughing, fi nishing, pocketing or profi ling is also available 

for aluminum alloys and other nonferrous materials.

End Mill Made for High-Speed 
Aluminum Roughing

New Geometry Standardizes Special 
Cutting for Finishing Grooves
Horn USA’s FB geometry is a cutting solution for 

fi nishing grooves. By standardizing the special 

cutting geometry, Horn says it enables users to 

achieve better surface quality on the fl anks and 

at the base of a groove or recess. This geom-

etry can also be used as a special solution for 

producing grooves for sealing rings and shaft 

seals. The company says users can achieve high 

surface quality without any problems in the 

fi nishing process, even when the conditions are 

unstable. Horn offers the geometry for a variety 

of systems for external and internal grooving. 

It’s available as a standard tool for the 224, 

229, S34T, 315 and 64T systems for precision 

machining of external grooves. For internal 

machining, it is available for the 105, 108, 111, 

114 and 216 systems. Further insert types are 

available as special 

tools and can be 

delivered quickly via 

the Greenline system, 

whereby it is possible 

to deliver up to 50 

customized inserts.

Horn USA • hornusa.com

Hydraulic Chucks for 
Swiss-Types Enable Fast, 
Safe Tool Changes

Big Kaiser’s hydraulic chuck line

expands with Standard Type, F Type 

and R Type chucks for Swiss-type lathes 

which feature tool-side clamping for faster 

and safer tool changes that eliminate machine downtime and make for easier cut-

ting. Standard Type hydraulic chucks are available in inch sizes with the clamping 

range diameter of 1/8”, 3/16” and 1/4”. The F Type’s single wrench enables easy 

cutting tool changes on the tool post. The easy-access rear clamping design is well 

suited for the front tool post. Clamping from the opposite side of the cutting tool 

and optimum-length design improves overall ease of use, the company says. The 

F Type is available in a clamping range diameter of 3-10 mm and coolant delivery is 

possible with an Rc(PT)1/8” screw.

The R Type is designed to eliminate interference at both the upper or lower tool 

post positions with a block design and tightening at an offset position in the tool 

side. The R Type is available in a clamping range diameter of 3-10 mm and its oil 

hole drills can be used for coolant delivery when mounted on the upper section. To 

minimize machine downtime and provide operator safety, these hydraulic chucks 

use a simple hex wrench that requires only two to three turns for both clamping 

and unclamping. Tightening is complete when the clamping screw hits the bottom 

— controlling tightening torque is not needed. Once a hydraulic chuck is centered, 

the runout will not vary, even if a cutting tool is changed repeatedly, the compa-

ny says, and runout of fewer than three microns at four times diameter can be 

achieved.

Big Kaiser • bigkaiser.com
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